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FOREWORD 


This  document  is  the  first  of  a  five  part  supplement  to  RADAR  CROSS 
SECTION  HANDBOOK  by  G.  T.  Ruck,  D.  E.  Barrick,  W.  D.  Stuart,  and  C.  K.  Krichbaum, 
Plenum  Press,  New  York,  1969.  The  supplement  consists  of  classified  material  and 
unclassified  material  not  available  for  open  literature  publication.  The  titles, 
authors,  and  classifications  of  the  individual  sections  are,  as  follows: 

I.  "Theoretical  Techniques  for  Diffraction  Bodies  (U)",  G.  T.  Ruck  and 
C.  K.  Krichbaum,  Unclassified. 

II.  "Complex  Body  Cross  Section  (U)",  G.  T.  Ruck  and  C.  K.  Krichbaum, 
Secret/Restricted  Data. 

III.  "Cross  Section  Modification  (U)",  G.  T.  Ruck  and  D.  E.  Stutz, 

Secret. 

IV.  "Direct  Observation  of  Reentry  Plasma  Effects  (U)",  W.  D.  Stuart, 
Secret/Formerly  Restricted  Data. 

V.  "Phenomena  Associated  with  OTH  Observations  (U)",  W.  D.  Stuart, 
Secret/Formerly  Restricted  Data. 

This  work  was  sponsored  by  the  Advanced  Research  Projects  Agency  (ARPA) 
of  the  Department  of  Defense.  The  ARPA  program  director  was  Mr.  Morris  Witow. 

It  should  be  noted  that  the  views  expressed  herein  are  solely  those  of  the 
authors  and  do  not  necessarily  represent  those  of  the  Department  of  Defense. 
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PART  I 


THEORETICAL  TECHNIQUES  FOR  DIFFRACTION  BODIES  (U) 

1.1  Handbook  Objectives 

Thi*  report  is  a  supplement  to  a  two-volume  handbook  designed  to 
present  the  state-of-the-art  in  radar  cross  section  determination,  sunmarize  the 
available  analytical  techniques  for  estimating  radar  cross  sections,  and  present 
experimental  data  typical  of  the  types  of  radar  targets  encountered.  It  is  in¬ 
tended  that  this  handbook  can  be  used  by  persons  who  are  not  specialists  in  the 
radar  field  as  well  as  by  radar  specialists.  The  two-volume  handbook  is  the 
book,  "Radar  Cross  Section  Handbook",  by  Ruck,  Barrick,  Stuart,  and  Krichbaum, 
Plenum  Press,  New  York,  1969,  hereinafter  referred  to  as  "RCSH". 

This  report  contains  classified  data,  and  unclassified  data  which  is 
not  generally  available.  Material  contained  in  RCSH  is  not  duplicated  here, 
and  full  use  is  made  of  the  discussions,  figures,  equations,  etc.,  of  RCSH 
t-hm.jyhn.it-  r h TrgpTTVT  ~~  ft  is  assumed,  therefore,  that  the  reader  has  access  to 
RCSH. 

In  general,  the  nomenclature,  conventions,  and  symbols  used  in  RCSH 
are  retained  here.  There  are  some  deviations,  however,  in  a  few  instances  where 
material  from  other  sources  is  used,  and  these  symbols  are  defined  where  used. 

1.2  Radar  Cross  Section  Analysis 

Extensive  discussions  of  the  various  techniques  available  for  radar 
cross  section  estimation  are  contained  in  Chapter  B  and  Chapter  2  of  RCSH. 
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In  general,  most  basic  shapes  can  be  placed  into  one  of  three  classes,  diffraction 
bodies,  creeping  wave  bodies,  or  arbitrarily  shaped  bodies.  Diffraction  bodies 
are  those  for  which  the  primary  contributors  to  the  high  frequency  cross  section 
are  a  few  specular  points,  edges,  or  traveling  waves  and  no  significant  creeping 
wave  contribution  appears.  Creeping  wave  bodies  are  those  for  which  a  significant 
creeping  wave  contribution  exists  along  with  a  few  specular  point,  edge,  or 
traveling  wave  contributions.  The  distinction  between  these  two  classes  of 
scatterers  is  important  in  that  for  diffraction  bodies,  techniques  exist  which 
will  allow  engineering  cross  section  estimates  to  be  made  over  virtually  all  as¬ 
pect  angles  for  frequencies  well  down  into  the  resonance  region.  For  creeping 
wave  bodies  no  such  techniques  are  available.  In  general,  only  for  incidence  at 
axial,  broadside,  and  rear  aspects  on  creeping  wave  bodies  of  revolution  can 
reasonable  high  frequency  or  resonance  region  engineering  estimates  be  made.  For 
other  aspects  (near  axial),  mraerlcal  techniques  such  as  discussed  in  Section 
2. 2. 2.8  of  RCSH  must  be  used. 

An  arbitrary  body  is  defined  here  to  be  one  for  which  at  most  aspect 
angles  there  are  a  very  large  number  of  contributors  to  the  high  frequency  cross 
section.  Some  examples  of  such  bodies  are  aircraft  and  many  satellites. 

Rayleigh  region  estimates  are  available  for  virtually  any  shape,  by  the 
appropriate  usa  of  th*  Rayleigh  results  for  the  ellipsoid  as  discussed  in  Section 
8. 1.1. 1.2  of  RCSH.  Unfortunately,  however,  very  few  targets  lie  in  the 
Rayleigh  region  for  most  radar  frequencies.  Even  for  over- the -hor iron  radars 
operating  in  or  near  the  HF  band  (3-40  Mcpa),  meat  targets  are  in  the  lower  or 
middle  resonance  region. 
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Prior  to  discussing  in  more  detail  the  techniques  available  for  dealing 
with  the  various  classes  of  bodies,  it  is  of  interest  to  present  a  summary  of  some 
of  the  simple  expressions  available  for  estimating  the  radar  cross  sections  of 
simple  shapes.  These  are  presented  in  Table  1-1.  All  of  these  expressions  can 
be  found  in  RCSH,  or  derived  from  results  presented  there;  however,  they  are 
scattered  .hroughout  the  book. 

In  obtaining  engineering  estimates  of  the  cross  section  of  a  particular 
shape  over  various  aspect  angles,  the  most  generally  useful  approximation  tech¬ 
niques  are  physical  optics,  geometrical  diffraction,  Pock  theory,  «nd  Peters' 
traveling  wave  theory.  For  diffraction  bodies,  physical  or  geometrical  optics 
plus  that  portion  cf  geometrical  diffraction  dealing  with  edge  diffracted  rays 
will  usually  suffice.  For  creeping  wave  bodies,  physical  optics,  and  the  theory 
of  surface  diffracted  rays  from  geometrical  diffraction,  or  Fock  theory  can  be 
used,  although  the  aspects  treated  often  must  be  restricted.  This  will  be  dis¬ 
cussed  in  more  detail  later. 

As  formulated  by  Keller,  there  are  several  deficiencies  in  the  theory 
of  geometrical  diffraction.  One  of  these  is  that  the  theory  gives  infinite  re¬ 
sults  at  a  caustic  or  a  specular  point.  A  technique  related  to  geometrical  dif¬ 
fraction  has  been  developed  by  Ufimtsev^  in  which  the  cross  section  can  be  made 
continuous  at  specular  points  and  edges.  In  essence,  Uflmtsev  couples  physical 
optics  and  what  is  referred  to  in  RCSH  as  the  Soaaerfeld-MacDonald  technique 
to  provide  field  expressions  which  are  contlnujus  everywhere  and  which  approach 
the  optica)  fields  as  the  aspect  angle  approaches  a  specular  peine .  For  aspects 
far  frem  any  specular  point  or  edge,  Ufimtsev'e  expressions  asymptotically  ap¬ 
proach  the  geometrical  diffraction  results.  Ufimtsev  has  applied  this  technique 
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to  a  finite  cylinder,  an  infinite  strip,  and  a  disc  with  excellent  results  (see 

Sections  4.3.3. 1,  7.4. 2. 2,  and  7. 5. 1.2.3  of  RCSH) . 

(2) 

Ufimtsev's  technique  has  been  extended'  to  provide  a  general  method 
of  dealing  with  diffraction  bodies  of  revolution,  a  class  into  which  many  reentry 
vehicles  and  missiles  fit.  As  a  result  of  this  extension  a  "cookbook"  procedure 
exists  for  writing  out  the  scattered  field  equations  for  perfectly  conducting 
shapes  of  this  type.*  The  rules  for  writing  the  scattered  field  expressions  for 
diffraction  bodies  of  revolution  will  be  presented  in  the  following  section  and 
some  comparisons  of  experimental  cross  sections  with  cross  sections  calculated 
using  the  following  procedure  are  given  in  Section  2.1. 

1.2.1  Scattered  Field  Computation  for  Diffraction  Bodies  of  Revolution 

The  total  high  frequency  scattered  fields  from  a  body  of  revolution  con¬ 
sisting  of  a  convex  nose  segment  followed  by  a  profile  formed  of  straight  line 

segments,  can  be  determined  using  an  extension  of  Ufimtsev's  technique  developed 
(21 

by  Ruck,  at  Battelle  ' . 

In  essence  the  total  scattered  fields  are  considered  to  be  the  sum  of 
two  components,  one  due  to  the  geometrical  optics  currents  flowing  on  the  body, 
and  the  other  due  to  edge  currents  flowing  along  surface  discontinuities. 

To  illustrate  the  approach,  and  develop  a  3et  of  "rules"  for  applying 
the  technique,  the  first  order  scattered  fields  from  a  frustrum  will  be  obtained. 
Consider  a  conical  frustrum  as  shown  in  Figure  1-1: 


*  It  should  be  noted  that  this  procedure  provides  estimates  for  the  total  phase 
of  the  scattered  field  as  well  as  the  amplitude. 
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FIGURE  1-1.  FRUSTRUM  DIMENSIONS 

The  first  step  is  to  choose  a  phase  reference  point  (point  0  above) ,  and  to  deter¬ 
mine  which  edges  and  surfaces  are  in  view  over  the  range  of  aspect  angles  for 
which  results  are  desired.  For  example,  in  the  range  a  £  0  £  tt/2,  Points  1,  2, 
and  4  are  in  view  along  with  the  surfaces  4-1  and  1-2.  The  far  field  contri¬ 
butions  from  the  edge  currents  (the  diffraction  contributions)  can  then  be  written 
as  follows:* 

^  ■  (i/2)  {axf (4)[j1(2kalsin9)  +  iJs(2ka1sin0) ]  -  a1f(l)[jl(2kaxsin0)  - 

-  J3(2ka1sin0)]  -  aaf(2)e2ikhcose[j1(2kaasin0)  -  Ua(2kassin0)  ]}.  (1.2-1) 

The  functions  f(4),  f (1) ,  f (2) ,  the  diffraction  coefficients  for  the  respective 
points,  are  closely  related  to  the  diffraction  coefficients  of  Keller  (see  Section 
2. 2. 2. 2  of  RCSH) ,  and  will  be  given  shortly. 


* 


In  this  and  the  following  equations  of  this  section,  the  factor  e^kr  U)t^/r  has 
been  suppressed. 
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Examining  Equation  1.2-1,  the  rule  for  writing  down  the  diffracted  field 
component  is  readily  apparent.  In  essence  it  amounts  to  writing  i/2  times  the  sum 
of  three  terms  which  have  the  following  form:  each  term  consists  of  the  diffrac¬ 
tion  coefficient  f(i),  times  the  radius  of  curvature  at  the  diffraction  point,  a^, 
times  the  quantity  ±  [J1(2ka^.  sin0)  ±  Us(2kai  sin9)],  t '.mes  a  phase  factor  e*^-. 
The  proper  ±  sign  and  phase  angle  ^  are  determined  as  follows:  cutting  the  body 
with  a  plane  through  the  symmetry  axis  which  is  perpendicular  to  the  plane  of 
incidence;  if  the  diffraction  point  lies  on  the  incident  field  side  cf  this  plane, 
then  the  minus  sign  is  used.  If  the  diffraction  point  lies  behind  this  plane,  the 
plus  sign  is  used.  For  a  phase  reference  point  on  the  symmetry  axi^,  the  phase 
factor  is  the  phase  of  the  perpendicular  projection  of  the  diffraction  point 

along  the  symmetry  axis  with  respect  to  the  phase  reference  point,  and  is  positive 
if  this  is  behind  the  phase  reference  point  and  negative  if  in  front.  For  example, 
consider  two  diffraction  points  as  illustrated  in  Figure  1-2. 

I 


* 


FIGURE  1-2.  DIFFRACTION  POINTS  ON  OPPOSITE  SIDES  OF 
THE  SYMMETRY  AXIS 

With  Point  0  the  phase  reference  point,  then  ^  -  -2kxlcos6,  and  ijia  **  +  2kxacos0. 

Having  specified  the  rules  for  witting  the  diffracted  field  components, 
the  specific  values  of  the  diffraction  coefficients  f(i)  are 
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f(i)  ■  piULll/si.  |^cos(rr/n)-l^  T  ^cos(rr/n)  -  cos  j-  T  C .  (1.2-2) 

or 

f(i)  «  |'alnC.TTZaI  |^cos(Ti/n)-l)  l=F  (cos(TT/n)  -  cos  =F  yp  =F  —  p^].  (1.2-3) 

\ 

Whether  the  first  or  second  expression  is  used  depends  respectively  upon  whether 
only  one,  or  both,  faces  of  the  equivalent  wedge  formed  by  the  edge  is  illuminated. 

The  angles  in  the  above  expressions  are  defined  by  Figure  1-3,  with  Y  the  exterior 
wedge  angle,  and  n  =  y/n. 


FIGURE  1-3.  WEDGE  ANGLE  DEFINITION 

Having  defined  the  diffraction  coefficients  we  can  now  write  the  explicit 
expressions  for  f(4),  f(l),  f (2)  for  the  frustrum.  Thus 


rsin(TT/n. ) 
f(4)  -  -y - 

L  n4 


i  tan(Ti/2-9) 

■  o 


■  j(cos(TT/n4)-l)  T  pos(n/n4) 


(1.2-4) 
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f(D  =  [ - {(co8(n/nx)  -  l)  1  =F  ^cos/tr/nx)  -  cos  +  9))  ? 

_  tan(TT/2  +  9)  tan(  rr-a-8)  1 

2  2  J  * 

f(2)  =  [ - - — — ’  {(cos(TT/na)  -  l)  1  =F  ^cos(n/na)  -  cos  2^.t  9)  j  lj  T 

^  tan(a  +  8)  1 

*  2 - '‘J*  (1. 


with  n4  =  3/2  -  a/ti  =  nl,  n2  =  3/2  +  ck/tt. 

It  remains  to  determine  the  contribution  to  the  scattered  fields  from 
the  optical  currents  flowing  on  the  surface.  Consider  the  body  of  revolution  to 
be  cut  along  the  plane  of  incidence  and  let  us  examine  the  specular  contribution 
from  a  surface  whose  tangent  in  the  plane  of  incidence  makes  an  angle  of  a  with 
the  symmetry  axis.  This  situation  is  illustrated  in  Figure  1-4. 

- Symmetry  Axis 

«2 


FIGURE  1-4.  SURFACE  WITH  SLOPE  a 


The  specular  contribution  from  this  surface  can  be  written  as  the  sum  of  contri¬ 
butions  from  Point  1  and  Point  2,  as  follows: 


-  ±  £  tan(or  +  6)[G(1)  -  G(2)]  . 


(1.2-7) 
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The  functions  G(i)  consist  of  amplitude  and  phase  terms,  or 

G(i)  -  ai[j1(2ka1sin0)  -  Ua(2ka1sine)  ][1  -  F(Ti)]eiYl  ,  (1.2-8) 


where 

■iTia  ~irt*  T 

F(Ti>  -  S-T—  y|[Cs(T8)  +  1S8(t8)]  -  J  1  eit3dt  ,  (1.2-9) 

1  1  0 

t.  *  /2ka^csFlTcosTer+-9)  ,  (1.2-10) 

and  Y^  Is  the  same  as  previously  defined  (Y^  “  2kx^cos0  with  0  the  phase  reference 
point  and  being  positive  as  illustrated).  The  plus  or  minus  sign  on  G  is 
determined  by  assigning  a  plus  sign  to  the  point  nearest  the  source  (i.e.,  Point  1 
in  this  case),  and  a  minus  sign  to  the  farthest  point.  Thus  the  optics  contribu¬ 
tion  from  the  surface  illustrated  above  is 

^  ±  ^  tan  (or  +  0)  |ei^*CXlC0S^[l  -  F(tx)  ][j1(2ka1sin0  -  U2(2k.’jSin0)  ]  - 

_ei2kxacos0a8j-1_F(Ta)^Ji(2kaa8ln0)  .  iJs(2kaasin0)]j  ,  (1.2-11) 

with 


Tx  ■  ajcscor  cos  (or  +  0)  ,  (1.2-12) 

Ta  ■  /2kaacscar  cos  (a  +  S)  .  (1.2-13) 


Now  as  a —>  0  then  ax  — >  aa  — >  a  and  tx,t#  — >  ®.  Examination  of 
F(t)  reveals  that  fim  F(t)  »  0.  Therefore  the  optical  result  for  a  cylindrical 

T  - >  • 


section  is 
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^  •  ±(i/4) tan 8  |£ei^cxiCO80  _  ei^*cx»CO8®J[j1(2ka8in0)  -  ija(2kasin@)  ]j-  .  (1.2-14) 

If  Che  surface  has  an  Inverse  slope  such  as  shown  In  Figure  1-5,  then 
Che  above  result  is  correct  if  or  is  replaced  by  -or. 


FIG' IRE  1-5.  SURFACE  WITH  INVERSE  SLOPE 


Thus  for  the  configuration  of  Figure  1-5, 

„  *  ±  (iM)  tan(0  -  o)[G(l)  -  G(2)]  ,  (1.2-15) 


where 

G(i)  -  a1[jx(2kalsin0)  -  LJa(2kaisin0)  ][l  -  F^)]*1*1  ,  (1.2-16) 


and 


ti  »  /-2katcscor  cos  (0  -  or)  .  (1.2-17) 

If  a  surface  lying  on  the  opposite  side  of  the  symmetry  axis  is  illumin¬ 
ated  at  angle  0,  as  illustrated  in  Figure  1-6,  the  correct  results  are  obtained  if 
the  substitution  0 — >  -0  is  made  in  Equation  1.2-7. 
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FIGURE  1*6.  SURFACE  LYING  ACROSS  THE  SYMMETRY  AXIS  FROM 
THE  INCIDENT  FIELD  DIRECTION 


Thus  for  the  surface  of  Figure  1-6,  the  optical  contribution  is 


l  -  ±  (i/4)  tan(o  *  9)[G<2)  -  C(l)]  , 


(1.2-18) 


where 

G(i)  -  ai[j1(2ka.sine)  +  Ua(2kaisin6)  ][l  -  F(T1)>iYi  ,  (1.2-19) 

-  /2kaicscoi  coa(Qf  -  ©5  ,  (1.2-20) 

and  f j  is  the  sane  as  previously  defined.  Notice  that  there  arc  several  dif¬ 
ferences  in  the  form  of  Equations  1.2-18,  -19  as  compared  to  L  nations  1.2-7,  -8. 
The  first  being  that  now  G ( l )  carries  the  minus  sign,  while  is  positive.  In 

addition,  the  combination  J ,  +  ijt  is  used  rather  than  J.  J,. 

For  a  disc  as  illustrated  in  Figure  1-7,  the  sp  ular  contribution  can 
be  written  as 

J  -  lcot9|  J,(2kasine)  .  (1.2-21) 
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Symmetry  Axis 


FIGURE  1-7.  DISC  PARAMETERS 

This  can  be  considered  to  be  the  sum  of  two  terms  similar  to  those  previously 
obtained,  or 


"  ±T  tew  +  s<2)3  . 


(1. 2-22) 


S(l)  -  [Jl(2kasin81  -  Ua(2kasin6)  ]  cot6  , 
and  in  accordance  with  our  previous  rule,  S < 2)  -  S(l)  with  e _ >  -6, 

S(2)  -  -cote  [-Jl(2kasin0)  -  Ua(2kasine)J  , 

S(2)  •  cote  'Jj  +  U,J  . 

Adding  S(l)  and  S ( 2)  then  give** 


(1.2-23) 


(1.2-24) 


S(D  ♦  S(2)  •  2cot?  JjCka*in9)  . 


(12-25) 


Kotice  that  the  disc  result.  E*.  (12-21).  can  be  obtained  fr^  E„.  n  2-7)  it 
J  i*  *ct  cua,  to  “7 2  and  i,  *,v*d  acres,  the  svwsetrv  aai*.  ' 
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Now  utilizing  the  previous  results,  the  scattered  fields  for  a  frustrum 
will  be  written.  The  diffraction  contribution  for  »  s  9  S  tt/2  is  given  by 
Equation  1.2-1  using  the  diffraction  coefficients  of  Equations  1.2-4,  5,  6^  To 
this  we  add  the  specular  contribution  from  the  conical  side  1-2  giv.:n  by 
Equation  1.2-11  with  xx  ■  0  and  x3  M  h,  and  the  specular  contribution  from  the 
disc  face  1-4  given  by  Equation  1.2-21.  The  resultant  field  expressions  are 

H  =  2  {ai[Ji(2kaisln0)  +  Ua(2kasin0)  ^Cos(,TT/n*)  -  l]  =F 

+  (cos(n/n")  -  cos  ^  ^  J  -  a1[J1(2ka1sin9)  - 

-  iJa(2kaisin9)][a^^  {(  cos(n/n“)  -  lj  T 

?  (cos(TT/n-)  -  cos  lj-  =F 

T  tan(°+  0)  F^/2ka1csco  cos(o  +  6))]  *  aa[j1(2kassin9)  - 

-  Ua(2kaasin9)  ]|SiS^aj2  |(cos(n/n+)  -  l)  *  =F 

T  ^cos(rr/n+)  -  cos  - ^  J  j  T 

T  tant”  +  8)-  F(/2kaacscg  cos(tt  +  6))]  e2tkhcP>9}  ,  (1.2-26) 


with 


n”  ■  3/2  -  a/rt  ,  n+  ■  3/2  +  o/tt  . 


(1.2-27) 
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The  results  as  presented  so  far  do  not  provide  the  co-rect  solution  for 
a  diffraction  caustic.  This  would  not  be  significant  for  the  frustrum  since  at 
G  *  0 , tt  (the  only  caustic  points)  the  specular  terms  from  the  disc  faces  are  maxi¬ 
mum  and  much  larger  than  the  contribution  from  the  diffraction  caustic.  The  re¬ 
sults  can  be  easily  modified,  however,  so  as  to  give  the  correct  caustic  expres¬ 
sions,  and,  in  general,  this  should  be  done.  In  essence  it  consists  of  taking 
the  final  expression,  such  as  Equation  1.2-26,  and  everywhere  replacing  J8  by  -J0 
without  changing  the  argument.  In  addition  a  term  given  by 

E  ‘ai  sinCtT/n.) 

H  "  2^  CJo<2ka1sine)  +  Js(2ka1sin6)  ]  c“g(TT/n  l  e  Ti  ,  (1.2-28) 

should  be  added  for  every  diffraction  point.  Thus  for  the  frustrum,  three  terms 
of  this  type  should  be  added  for  the  range  «  s  0  s  tt/2.  The  corrected  expression 
then  would  be. 


J  -(i/2){a1[j1(2ka1sin0)  -  U0(2ka1sin9)  [(coa(n/n-)  -  l)  1  =F 

?  -  cob  2W_-  «)'*]  ♦  7  ]  [J0(2ka.«lo6)  + 


+  Ja<2kai*inG)3  -  al[J;(2ka1sine)  +  U0(2ka18inG)  ] 


{(.«<«/.-)  -  1  )'*  *  (co*(n/n-)  -  c.  W.*  *>f'}  * 


i«l3L±  p^/ 


•icscor  coi 


+  5 )]  ♦  ^  * 


+  Jj(2ka  j»inS)  ]  -  at[j1(2katsin9)  LJ0(2kaasin9)  ] 
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[aln^Zllll  |^cos(n/n+)  -  l)  1  =F  (cos(TT/n+)  -  cos  2^T+-^ ■)  *]•  =F 

*  r  *12kh“s9  ♦  £  kj&gftrl 

[Jo(2kaasin0)  +  Ja(2kaasin0)  ]  ei2khcose|  .  (1.2-29) 

Equation  1.2-29  is  an  expression  for  the  scattered  fields  from  a  frustrum 
which  is  continuous  everywhere  except  at  the  points  0  =  ±  a,  ±  rr/2 ,  ±  (tt  -  cd  • 

That  is,  at  any  angle  at  which  grazing  incidence  occurs  along  one  of  the  frustrum 
sides  or  faces.  At  these  points  the  diffraction  coefficients  f(i)  for  parallel 
(horizontal)  polarization  are  incorrect.  For  example,  consider  the  face  illus¬ 
trated  in  Figure  1-8. 


FIGURE  1-8.  ANGIES  NEAR  GRAZING  INCIDENCE 


There  are  diffraction  contributions  from  the  edgec  at  Points  1  and  2.  When  the 
angle  of  incidence  is  a  -  6,  then  the  diffraction  contribution  from  Point  2  is 
f(2).  At  0  *  a  the  contribution  from  Point  2  should  be  f ( 2) ,  and  for 

6  ■  o+  the  contribution  from  Point  2  should  be  zero.  It  is  obvious  that  this 
contribution  cannot  change  in  a  discontinuous  fashion,  thus  it  must  smoothly  vary 
from  f(2)  for  0  *  a  -  6,  to  .5  f ( 2)  for  9  ■  a,  to  zero  for  0  =  a  +  6.  An 
empirical  method  of  achieving  this  smooth  transition  is  to  multiply  the  diffrac¬ 
tion  coefficient  by  a  function  Q(z)  which  has  the  property  that  lim  Q(z)  — >  1, 

.  z  - >  ® 

Q(0)  ■  lim  Q(z)  — >  0. 
z  - >  -® 
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Such  a  function  is 


Q(z)  =  i  J"  e'tSdt  =  — y^I  .  (1.2-30) 

*  *”  -z 

Thus  each  diffraction  coefficient  should  be  multiplied  by  the  function  Q,  or  we 
define 

f'(i)  =  -Q(z.)f(i)  (1.2-31) 

as  the  new  diffraction  coefficients. 

The  argument  z^  is  determined  such  that  it  is  zero  for  grazing  on  each 
of  the  faces  of  the  wedge  constituting  a  particular  diffracting  edge,  and  is 
positive  at  those  angles  where  the  edge  is  in  view.  A  cone  will  be  used  to 
illustrate  the  appropriate  values  of  (Figure  1-9). 


FIGURE  1-9.  z  PARAMETER  ILLUSTRATIONS 

Examining  the  cone,  we  have  diffraction  contributions  from  Points  2  and 
3.  Point  3  is  in  view  for  -3n/2  <  ©  <  cr  and  Point  2  for  -o  <  6  <  3tt/2.  Choosing 
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the  diffraction  coefficient  for  Point  3,  zero's  of  za  must  occur  at  points  8  ■  a 
and  9  ■  tt/2.  Now  constraining  0  to  lie  in  the  region  0  £  8  £  n  then 

z3  «  pka(a  -  8) (tt/2  -  8),  0  £  8  £  rt/2 

z3  =  pka(8  -  tt/ 2) tt/ 2  ,  tt/2  S  6  i  tt  . 


Similarly 


za  =  pka(a+  9) (tt/2  +  8)  ,  0  £  8  <  tt/2 

za  =  pka(3n/2  -  8) tt/2  ,  tt/2  £  0  £  tt  . 

To  simplify  the  computation,  Q(z)  can  be  defined  as 
Q(z)  =  1  for  z  >  2  , 

«(.)  -  for  -2  s  z  s  2  , 

Q(z)  3  0  for  z  <  -2  .  (1.2-32) 

The  error  involved  will  be  negligible  for  engineering  purposes  since  Q(2)  =  .997, 
and  Q(-2)  *  .003. 

The  parameter  p  in  the  expression  for  z  is  arbitrary  and  controls  the  rate 
at  which  the  transition  occurs.  A  value  of  p  of  1  or  2  appears  to  be  reasonable. 

Returning  to  the  frustrum,  then  the  diffraction  coefficients  f(l),  f(2), 
f (3) ,  f (4)  are  to  be  replaced  in  Equation  1.2-29  by 
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f'(l)  =  Q(zi )  f  (•■) 


f’<2)  =  Q(zs)f(2) 
f'(3)  -  Q(z3)f(3) 

f ' (4)  =  Q(z4)f(4)  (1.2-33) 


with 


zx  =  2ka(ff  -  a  -  0)(rt/2  +  0) 


z4  =  2ka(TT  -  a  +  ©) ( tt/ 2  -  0) 


0S8Sn, 


(1.2-34) 


z 3  =  2ka(rr/2  -  0)(a  -  0) 


z2  =  2ka(rr/2  +  6)(a+  0) 


0  s  0  s  tt/2  , 


(1.2-35) 


z  3  “  2ka(0  -  tt/  2) 


zs  =  2ka(3TT/2  -  0) 


n/2  s  0  i  n 


(1.2-36) 


It  is  of  some  interest  to  examine  the  physical  content  of  the  expres¬ 
sions  obtained  in  the  previous  paragraphs.  In  order  to  do  this,  the  results  for  a 
cone  will  be  used  and  the  Q  functions  will  not  be  included  in  order  to  simplify 
the  discussion.  If  we  let  aj  =  0  and  aa  =  a  in  the  expressions  for  the  scattered 
fields  from  a  frustrum,  Equation  1.2-29,  the  scattered  fields  from  a  cone  will  be 
obtained.  Thus  for  a  cone 
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if  0  s: 


with 


E  la  J 

H  “  2  V 


2ikhcos9 


£-[Jx  +  iJ0]  [■S-ln^^  (_[cos(TT/n)-l]_1 


T  [cos(Ti/n)  -  cos  ^L+12 ]  ^  T  tan^  +  el  F(t+)]  + 

+  [Ji  -  iJ0]  [£l^-"n)  ([cosdtfn)-!]"1  T 
T  [cos(n/n)  -  cos  ^kPL~  "V1)  T  -tg- F(t-)]}  + 


+  2ie2ikhcose . r-aM^sL.  [J0  +  J2]}  , 

n[cos(TT/n)-l]  10  J 


(1.2-37) 


0  S  tt/2.  If  n/2  S  0  s  tt,  then 

J  -  Y  {e2ikhcose  {[Ji  -  iJ0]  [~ n-^~^  j  [[cosCTT/n)-!]"1  =F 


T  [cos(TT/n)  -  cos  2^  ~  TT|/'2‘*  ] ~1  j  - 

-  [Jx  +  iJ0]  [-iynj{[cos(TT/n)-l]-1  =F 

=F  [cos(n/n)  -  cos  ?■),]-! )  T  ignIg-+  6)  f(t+)J}  + 


.  ,  2ikhco80  sin(rt/n)  .  .  ,1 

+  i°  n[.e.(U)-l]  [J°  'f-,alJ  • 


(1.2-38) 


t“  ■  /2kac8co  cos ( ct  -  0) 

t+  ■  /ikacsca  cos  (a  +  9)  (1.2-39) 
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and  the  Bessel  function  argument  is  2kasin0  in  all  of  the  above.  Now  examining 
these  expressions,  in  Equation  1.2-37  the  first  set  of  terms  (those  multiplied  by 
[Ji  +  iJ03)  represent  the  contribution  to  the  scattered  fields  by  the  optical 
currents  on  the  near  side  of  the  cone  and  the  edge  currents  on  the  near  edge. 

The  second  set  of  terms  (those  multiplied  by  [Jj  -  U0])  are  non-zero  only  for 
|  0  j  <  a  and  give  the  contribution  from  the  optical  and  edge  currents  from  the 

far  side  and  edge.  The  reason  for  this  contribution  going  to  zero  for  0  >  a  is 

that  the  far  side  of  the  cone  is  shadowed  at  these  aspects.  Now,  if  we  let 

6  — >  0,  then  Jj,  Js  — •>  0,  J0  — >  1  and  the  expression  reduces  to 

S  ■  <./2)e‘“co»e[2MJ!Znl]  .p~  ,-2 ■■  ¥  t™  „,•>]  <1 

cos(n/n)  -  cos— 


which  is  the  single  diffraction  expression  for  the  backscattered  field  on  the 
axial  caustic  of  a  cone  along  with  the  term,  tanoF(T°),  which  represents  a 
residual  contribution  from  the  far  specular  sidelobes  and  can  often  be  neglected. 

Far  from  0  =  0  or  9  =  tt/2  -  a,  the  term  [Jj^  +  U0]  can  be  expanded  for 
large  argument  to  give 


[Jx  +  U0]  — >  i 


/  1  -i(2kasin0-n/4) 

rkasin0 


(1.2-41) 


and  when  substituted  into  the  first  term  of  Equation  1.2-37  yields 
i(n/4-2kasin9) 


E  _  e 
H  ~ 


/2rk' 


■ 


2±9  ¥  (co.< ^)‘‘]  (1.2-42) 


which  is  the  geometrical  diffraction  expression  for  a  singly-diffracted  ray  from 
the  near  edge  of  the  conical  base. 
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Similarly  if  Equation  1.2-37  is  examined  for  0  »  n/2  •-  a ,  the  infinities 
caused  by  |^cos(n/n)  -  cos  an(j  tan(a  +  9)  cance^  leaving 


E  -la  r.  ,  T  ,  2ikhcos0 
H  "  ~J~  +  iJoJ  e 


sinCrr/n) 
i[cos(rr/n)  -  1] 


[2khcos(a  +  9)seca]}  . 


(1.2-43) 


Expanding  Jx  +  iJ0  for  a  large  argument  gives 


-la  [\  /  1  -i(2kasin9-n/4)"j  2ikhcos9  f  sin(n/n) 

2  L  J  Tikasin0  6  J  e  ln[cos(n/n)  -  1] 


±  i(2/3)khseca  sin(of  +  9)|  , 


(1.2-44) 


E  «  i  /  a  i(2khcos9-2kasin0  +  r/4)  [  sin(Ti/n) 

H  2  ynksine  e  Ln[cos(n/n)  -  1] 

±  i(2/3)khseca  sin(a  +  9)}  . 


For  khseca  large,  this  becomes 


(1.2-45) 


H  "  *  1/3  7^0  thseca  8ln<a  +  e>l  e 


i(2khcos9-2kasin9  +  n/4)  ,  (1.2-46) 


the  specular  contribution  from  a  cone  side. 

At  9  «  Tt,  Equation  1.2-38  can  be  expanded  to  give  the  physical  optics 
result  for  scattering  from  a  disc,  as  it  should  for  this  an>lc.  In  general, 
these  expressions  yield  either  the  correct  physical  optics  vesult  or  the 
geometrical  diffraction  result,  depending  upon  the  aspect  .angle.  Between  these 
limits  the  equations  can  be  considered  to  be  interpolation  formulas  which  con¬ 
tinuously  join  the  physical  optics  and  diffraction  expressions. 
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Having  obtained  expressions  for  the  scattered  fields  from  a  frustrum  or 
a  ccne,  it  remains  to  examine  the  manner  in  which  expressions  are  obtained  for  a 
body  with  a  smooth  convex  nose  section.  Taking  a  sphere-cone  as  an  example,  we 
will  assume  that  a  spherical  nose  segment  is  smoothly  joined  to  the  conical 
frustrum  of  Figure  1-1.  We  assume  that  at  most,  only  a  second  derivative  dis¬ 
continuity  exists  at  the  join.  The  join  contribution  in  this  case  is  a  second 
order  effect  and  can  be  neglected.  If  we  desire  to  include  second  order  terms, 
the  join  contribution  would  be  included  and  can  be  computed  by  the  technique 
discussed  in  Section  3. 1.1. 1.1.3  of  RCSH. 

Since  we  have  assumed  the  sphere-cone  join  to  be  smooth,  there  is  nc 
edge  at  Points  1  and  4  of  Figure  1-1  and  the  diffraction  contributions  from 
these  points  must  be  omitted.  Similarly,  since  the  disc  surface  1-4  is  no  longer 
viewed,  the  physical  optics  contribution  from  this  surface  must  be  omitted.  Thus 
the  field  expressions  consist  of  the  specular  contribution  from  the  spherical 
nose,  the  diffraction  contribution  from  Points  2  and  3  and  the  specular  contribu¬ 
tion  from  the  sides  1-2,  4-3,  and  the  rear,  2-3.  The  resulting  field  equations 
for  the  sphere-cone  are  giver  as  Equations  2.1-52,  2.1-53  of  Section  2. 1.2. 1.1  of 
Chapter  2,  Part  II. 

The  field  equations  obtained  using  the  technique  of  this  section  are 
analytically  simple  although  somewhat  complex  algebraically.  They  can  be  easily 
programmed  for  machine  evaluation  or  can  be  evaluated  numerically  using  s  desk 
calculator.  The  appendix  of  this  report  gives  soma  computational  aids  for  the 
use  of  either  of  these  methods. 

In  Table  A-l  of  the  appendix,  tabulations  of  the  function  F(t)  are 
given  versus  t3,  for  t*  ranging  from  -80  to  80  in  steps  of  0.25.  Similarly,  the 
diffraction  coefficients  are  tabulated  in  Tables  A-3  through  A-14  for  cone 
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half-angles  of  0,  6B,  8*.  10°,  12#,  and  15*.  The  aapect  angle  6  ranges  from  0  to 
180°  In  0.5*  increments  in  these  tables. 

1.2.2  Creeping  Wave  Body  Computations 

It  was  mentioned  previously  that  for  creeping  wave  bodies  no  analytical 
techniques  are  available  for  obtaining  cross  section  estimates  at  all  aspects. 

In  particular,  estimates  are  not  aV-tlable  for  those  aspects  where  the  creeping 
wave  dominates,  with  the  exception  of  the  axial  caustic  for  certain  bodies  of 
revolution.  For  those  aspects  where  the  creeping  wave  is  not  a  dominant  contri¬ 
butor  the  techniques  of  the  previous  section  and  those  of  Section  8. 1.1. 1.1  of 
rCSH  can  be  used  to  obtain  reasonable  cross  section  estimates.  Similarly, 
Rayleigh  region  estimates  car.  be  obtained  for  all  aspects  by  the  techniques  of 
Section  8. 1.1. 1.2  of  RCSH. 

This  leaves  the  question  then. of  what  can  be  •*  ne  with  respect  to  ob¬ 
taining  analytical  eatimatea  for  those  aspects  where  the  creeping  wave  dominates. 
For  a  perfectly  conducting,  convex,  body  of  revolution  either  Fock  theory  or  the 
geometrical  diffraction  approach  of  Section  8. 1.1. 1.1. 4  of  RCSH  can  be  used 
to  obtain  first  order  estimates.  If  any  of  the  above  three  reatrictions  are 
relaxed,  however,  then  very  little  can  be  done.  For  axial  Incidence  on  perfectly 
conducting  bodies  of  revolution  with  a  spheroidal  shaped  shadow  region  (i.e., 
cona-ephere,  cone  prolate  spheroid,  etc.),  first  order  estimates  can  be  obtained 
using  either  Fock  theory  or  the  geometrical  theory  of  diffraction/  }  Similarly, 

firat  order  axial  incidence  cross  section  estimates  are  available  for  a  coated 

(4) 

cone-sphere  under  certain  reatrictions  on  the  coating  parameters. 

For  off-axiai  incidence  on  Che  abov*  bodies,  no  creeping  wave  estimates 
exist.  Similarly,  if  the  shadow  region  Is  not  spheroidal  no  creeping  wave 
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aatiaataa  axlat  avan  for  axial  incidanca,  Likaviaa  for  nonparfactly  conducting 
bodiaa,  particularly  ralativaly  loaalaaa  dialactric  bodiaa  or  bodiaa  with 
dialactric  coatinga,  no  craaping  wave  aatiaataa  axiat. 

In  ganaral,  than,  at  thf  praaant  tiaa  wa  ara  forcad  to  raly  primarily 
on  axpariaiantal  data  for  aatiaataa  of  tha  craaping  vava  contribution  for  moat 
bodiaa.  For  parfactly  conducting  bodiaa  at  not  too  high  a  fraquancy,  howavar, 
tha  nuaarical  aathoda  diacuaaad  in  8action  2. 2. 2. 8  of  8CSH  can  ba  uaad. 
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NUMERICAL  METHODS 


A.i  intadiisfciaft 

Th«  high  frequency  eolutione  obtained  using  the  methods  presented  in 
Section  1,2  require  use  of  e  digital  computer  or  modern  desk  calculator  for  numerical 
evaluation.  The  following  functions  are  required  for  computation  of  the  high  fre¬ 
quency  solutions:  (1)  trigonometric  functions,  (2)  elliptic  Integrals,  (3)  Bessel 
functions,  (4)  error  function,  and  (3)  Fresnel  integrals.  Numerical  tables  are 
available  for  all  of  these  functions  and  are  convenient  for  use  with  a  desk  calculator. 
If  a  digital  computer  la  used,  the  use  of  tables  is  not  a  convenient  method  for 
evaluating  functions;  the  following  computing  procedures  are  convenient  for  this 
purpose . 

A. 2  Elliptic  Integrals 

In  the  computation  of  Rayleigh  crose  sections  of  ellipsoids,  the  following 
functions  were  introduced  In  Section  3. 1.1.1  of  Volume  I: 

\  KM  O  «>]  <*-» 

s  •  « [» ■>  - «-« <‘-2> 

-»*•>]  «*•» 

where  F  and  E,  the  Incomplete  elliptic  Integrals  of  the  first  and  second  klncs 
respectively,  ere  defined  by 
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A- 2 


F(cp  a) 


cp 

‘  de  ... 

o  /I  -  sirPa  sln6 


(A-4) 


CP 

E (cp  a)  ■  J  /l  ”  sin9 a  sin0  dS  (A-5) 

o 


cp  and  a  are  termed  the  amplitude  and  modular  angle  respectively.  Numerical  tabulations 
of  these  functions  are  contained  In  References  1,  2,  and  2. 

If  computations  are  carried  out  on  a  digital  computer,  the  following 
algorithm,  taken  from  References  1  and  2,  provides  a  rapid  evaluation  of  these 
functions  and  Is  valid  for  all  points  except  at  (cp  -  90°,  a  -  90°)  for  which  F  goes 
to  Infinity.  The  evaluation  goes  as  follows:  For  a  ■  90°, 


For  a  -  O', 


E  ■  sin  cp 

.  ,„(i  *  f\ 

\  cos  cp  / 


E  ■  F  ■  cp  (in  radians) 


(A-6) 

(A-7) 


(A-8) 


Otherwise,  perform  the  following  recursion.  Set: 


Jo  -  0.0  , 

Ye  -  1.0  , 

lc  •  1.0  , 

Pff  -  1.0  . 
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Qa  ”  0.0  , 

So  =  1<°  > 


T0  -  1.0  , 
sin  %  =  sin  cp  , 
Icq  *  sin  Cl 


(A- 9) 


perform  the  following  Iteration: 


cos  cpn  ”  /l  -  sin?cpn  , 


k' 

n 


2  P 


-  k* 
n 


n+l 


+  k; 


K  sit%  COSpn 

Q  ,  -  Q  +  T  -  ’ 

«+l  n  l  +  /i  -  k®  sinBcp 

n  n 

Vl-(1+0Tn  • 

(‘  * 

8iTtpn+l  t  +/i  .  ic»  sin3"^ 


l-K 

kn+l  *  i  ♦  k ' 


n+l 


.  /r 


n+l 
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■  (l  +  •  <‘-10 

This  resursion  process,  resulting  in  a  decreasing  sequence  of  values  of  is  carried 
out  until 


k 

m 


<  e 


where  e  is  an  arbitrary  small  positive  number.  At  this  point, 

E  “■  P  Cp  +0  , 

nr  m  in 


(A-ll) 


F~  Rn?m  ‘  <A-12> 

Accuracies  to  at  least  four  places  have  been  obtained  for  e  =  10'®  and  results 
satisfactory  for  cross  section  computations  can  be  obtained  for  larger  values  of  e. 

The  machine  time  required  for  this  computation  is  quite  small. 

A. 3  Bessel  Functions 

Section  2. 1.1. 2  contains  a  method  for  deriving  high  frequency  cross  section 
solutions  which  contain  linear  combinations  of  the  Bessel  functions  (x) ,  Ji(x),  and 
Ja(x).  Numerical  tabulations  of  these  functions  are  contained  in  Reference  3.  The 
following  polynomial  approximations,  taken  from  Reference  2,  can  be  used  to  evaluate 
Bessel  functions  with  an  accuracy  sufficient  for  cross  section  computations. 

For  -3  <  x  <  3 

Je(x)  -  1.0  -  2.2499997(|)8  +  1 . 2656208(^)*  -  0. 3163866^)“  + 

+  0.044447  9^)*  -  0.0039444(|)l°  +  0.0002l(|)V*  (A-13) 
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Jl  (x) 


»x[o.5  -  0.5624998s(|)’  +  0. 2109357 30)*  -  0.039 54 2890)* 
+0.00443319(|)B  -  0.0003176l(|)10  +  O.OOOO11O90)1*] 


+ 


(A- 14) 


For  3  <  x  <  * 


fo  CO80q 
J0  (x)  -  7£— 


fj,  COS0J 

J!(x)  --77- 


(A-15) 


where 

fo  -  0.79788456  -  0.000000770)  -  0.005527400)*  -  0.000095120)*  + 

+  O.OO1372370)4  -  0.000728050)’  +  0.000144760)*  (A-16) 

fx  -  0.79788456  +  0.000001560)  +  0.016596670)’  + 

+  0.000171050)*  -  0.002495110)*  +  0.001136530)’  - 

-  0.000200330)*  (A-17) 

0O  -  x  -  0.78539816  -  0.041663970)  -  0. 000039 540)*  + 

+  0.002625730)*  -  0.000341250*  -  0.000293330)*  + 

+  0.000135580)*  (A-18) 
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0X  -  x  -  2.35619449  +  0.124996120  +  0. 


00005650 


0.00637879  -  +  0.00074348' 


©‘  *  •• 


00079824 


-  0.00029166 


(A- 19) 


Js (x)  and  higher  order  functions  can  be  obtained  by  the  following  recursion  formula: 


Jn+2(x)  "  (2(n  i11)  Jn+l(x>  '  Jn(x) 


(A- 20) 


A. 4  Q  Functions 


In  Section  2. 1.1. 2,  the  following  function  was  defined: 


Q(z)  ’7n  1  e’ta  dt  = 


(A- 21) 


There  are  numerical  tables  of  the  error  function,  erf(Z),  in  Reference  2. 
The  following  method  may  be  used  to  evaluate  erf(Z)  in  place  of  tables: 


-Y;  Z  <  0 
erf (Z)  -  0;  Z  -  0 

V;  Z  >  0 


(A-22) 


Y  -  1.0  -  [o. 3480242  p  -  0.0958798  p8  +  0.7478556  pa]e'?  (A-23) 
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and 


P 


1.0 

1.0  +  0.47047  Z 


(A- 24) 


A. 5  F  Functions 


In  the  high  frequency  scattering  computations  from  conical  surfaces  the 
following  function  is  required: 


o 


(A- 25) 


where 


T  *  /2ka  csca  cos  (a  ±6)  (A-  26) 

The  parameters  which  determine  T  are  defined  in  Section  2. 1.1. 2.  T  can  be  either  a 
real  or  pure  imaginary  number  depending  upon  the  value  of  (a  ±  8).  If  we  write 
(2.1  -  38)  in  terms  of  the  magnitude  of  T,  the  following  expression  can  be  obtained: 


F(t) 


^"|7| - [c(/rT  |t|)  +  i  s(/rT |t|)]  ;  (-  t  e)  <  j 

| —  [</?  M)  +  i  c(/?  |t|)j  ;  (a  *  e)  >  \ 


(A- 27) 


where 

t  ■  -t/|  2ka  csca  cos  (a  ±  9)| 


(A- 28) 
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The  Fresnel  integrals,  C(X)  and  S(X),  are  defined  as  follows: 

X 

C(X>  -  j  cos(£  ts)dt  (A- 29) 

0 

X 

S(X)  -  J  sin(^  t8)dt  (A- 30) 

o 

Tabulations  of  these  functions  are  contained  In  Reference  2.  The  following  approx* 
imations,  of  sufficient  accuracy  for  cross  section  computations,  can  be  used  in  lieu 
of  tables. 

C(X)  -  |  +  f  (X)  sln(^  X»)  -  g(X)  cos(^  X9) 

S(X)  -  \  -  f  (X)  cos(|  X? )  *  g(X)  sin(?  X8) 

where 

f00 _ 1.0  +._Q.926  X _ 

2.0  +  1.792  X  +  3.104  1? 

,  .  a.  1.0 

8W  2.0  +  Ail42  X  +  3.492  X*  +  6.670  T? 

A  plot  of  |F(t)|  vs  t*  is  contained  in  Figure  A-l,  and  Table  A-l  contains  numerical 
tabulations  of  this  function. 

A. 6  Diffraction  Coefficients 

The  following  diffraction  coefficients  are  used  in  the  solutions  for 
scattering  from  sphere-cones,  cylindrical,  and  cone-cylinder-f lare  bodies  contained 
in  Sections  2. 1.2.1  and  2.1.3. 

•ATYSU.E  M  0*0*1  A  L  INSTITUTE  -  COCUMEUS  LAOONA  TONIES 


(A-31) 

(A* 32) 

(A-33) 

(A-34) 


-00.000  -004X0  HO  4X0  -004X0 


to  4X0 


40009 


•04X0 


T 


04X0 
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FIGURE  A- l .  HAGNITUDE  OF  F  VERSUS  t8 
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TABLE  A-l.  F  FUNCTIONS 


£ 

Real  F 

-80.00 

-79.75 

-.090*72 

-79.50 

-.09793* 

-79.25 

-.09932* 

-79.00 

-.09*536 

-78.75 

-.063050 

-78,50 

-.967912 

-78.25 

-.0*7698 

-78.00 

-.026*52 

-77.75 

.000388 

-77.50 

.025280 

-77.25 

.0*86/5 

-77.00 

.069111 

-76.75 

.085306 

-76.50 

.09623/ 

-76.25 

.101208 

-76.00 

.099089 

-75.75 

.0923*2 

-75.50 

.079010 

-75.25 

.060719 

-75.00 

.038570 

-74.75 

.013956 

-74.50 

-.011621 

-74.25 

-.03656* 

-74,00 

-.909318 

-73.75 

-.078*59 

-73.50 

-.092/02 

-73.25 

-.101300 

-73. CC 

-.10369/ 

-72.7b 

-.099560 

-72.50 

-.009228 

-72,25 

-.0/3299 

-77.00 

-.952/5* 

-71.75 

-.020055 

-71.50 

-.003081 

-71.25 

.022972 

-71.00 

.0*7001 

-70.75 

.06950- 

-70.50 

,C»7u71 

-70.25 

.099273 

-TO . 0C 

.105331 

-69.75 

,lv*e*6 

-69.50 

,C4?ei0 

-69.25 

.C046SI 

-69.50 

. C  662 1 2 

-66.75 

.0*30*6 

-68.50 

.916002 

-66.25 

-.09660  7 

-66. 05 

-.33*662 

-67.75 

-.9599*6 

-67.5? 

-.0796*7 

-67.25 

-.395360 

-67.00 

-.1 £5212 

-66.75 

-.  1565*4 

-66.50 

-.105132 

Im>K  F  lli 


-.03*712 

.096903 

-.011078 

.098558 

.013707 

.100265 

.03810* 

.101927 

.060595 

.103*54 

.079775 

.10*767 

.09**39 

.105801 

.103663 

.106507 

,10665* 

.106855 

.103798 

.106832 

.09466* 

.1064*5 

.08000* 

.105721 

.060713 

.10*705 

.037979 

.103*60 

.013207 

.102067 

-.01206* 

.100615 

-.03626* 

.099207 

-.057878 

.0979*5 

-.075553 

.096928 

-.OBsira 

.0962*3 

-.09*033 

.095953 

-.095392 

.096047 

-.069*99 

.096680 

-.0/7596 

.09767* 

-.060*09 

.099020 

-.033981 

.100638 

-.01*63* 

.102*31 

.011127 

.10*292 

.036706 

'11» 

.060510 

'10 

.081052 

.  >09280 

,0970** 

. ,  *56 

.107*75 

.iil281 

.111678 

.111720 

.109370 

.111757 

.100676 

.111396 

.06511* 

.110663 

.066572 

,10960* 

.0*3252 

.108266 

,017593 

.106740 

-.000613 

.105216 

-.03*32* 

.1036/2 

-.0573*5 

.1022/1 

-.076*33 

.10112* 

-.099343 

.100326 

-.098306 

.099955 

-.049665 

.100056 

-.09**09 

.1006*0 

-.092774 

.101060 

-.005*46 

.103118 

-.0*3012 

.‘.0*86/ 

-.014*71 

.10*621 

.50*37* 

,108*04 

.035260 

.110*97 

Arg  F 
(degree#) 


200.990537 
186. *53618 
172.1*2593 
158.0*726* 
1**. 1*579* 
130. *07739 
116.796666 
103.27233* 
69.792061 
76.31209* 
62.788492 
*9.178113 
35. *3981* 
21.536035 
7. *3*966 
353.113313 
338.5595*9 
323.777230 
308.787620 
293.63063* 
278.3631*9 
263.05*262 
2*7.77798* 
232.60*836 
217.59*220 
202.799159 
188.21*066 
173.875262 
159.763*58 
1*5.856797 
132.12*332 
118.528762 
105.028689 
91.580215 
76.138228 
6*. 657263 
51.092*7* 
37, *007*? 
22.5*2202 
9. *92395 
355.195068 
3*0.665606 
325.69*666 
310.901369 
295.72*612 
290.422031 
265.065320 
2*9.732690 
234.499793 
219.4312** 
20*.57*5«9 
169.957601 
*75.5696*9 
161.459315 
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Real  F 


Imag  F 


IfI 


Arg  F 
(degrees) 


-66.25 

-.095164 

.060515 

.112775 

14/, 547701 

-66.00 

-.079234 

.082561 

.114431 

133.822185 

-65.75 

-.03831* 

,100016 

,115774 

120.244409 

-65.50 

-.033667 

.111/76 

.116742 

106.77168/ 

-65.25 

-.006072 

.117089 

.117291 

93.358736 

-65.00 

.020469 

.115632 

.117401 

79.958901 

-64.75 

.046636 

.,107383 

.117073 

66.525072 

-64,50 

.069993 

.092920 

.116332 

53.010552 

-64.25 

.06907 7 

.073091 

.115225 

39.370091 

-64.00 

.102380 

.049111 

.113821 

25.561347 

-63 ,75 

.109936 

.022461 

.112207 

11.546972 

-63,50 

.110367 

-■.005210 

.110489 

357.297475 

-63,25 

.103916 

-.032176 

.108786 

342.794823 

-63.00 

,090966 

-.056761 

.107223 

328.036438 

-62.75 

.072290 

-.077416 

.105921 

313.038850 

-62.',  0 

.049031 

-.092839 

.104991 

297 ,b39B29 

-62.25 

.022619 

-.102046 

.104523 

262.497722 

-62.00 

-.006314 

- . 104437 

.104572 

267.087100 

-61.75 

-.033034 

-2099834 

.105157 

251.690929 

-61.50 

-.058015 

-  38492 

.106254 

236.390733 

-61.25 

-.081041 

-.0/1089 

.107802 

221.257113 

-61.00 

-.098316 

-.048682 

.109708 

206.342794 

-60.75 

-.109542 

-.022644 

.111858 

191.679348 

-60.50 

-.113996 

.005421 

.11412* 

177,277423 

-60.25 

-.11-372 

.15337  /5 

.116380 

163.129423 

-60.00 

-.101004 

.060655 

.118504 

149,21 31 36 

-59.75 

-.085860 

.084384 

.120385 

135.496652 

-59.50 

4  605 

.1034/2 

*' .121932 

121.939726 

-59.2' 

4048 

.116714 

.123072 

108.493371 

-59.00 

-.011056 

. 123261 

.123756 

95.125689 

-55.75 

.017737 

,125601 

.123956 

81,773317 

-58.50 

.045542 

.1 •  -981 

.127572 

68.392320 

-56 .75 

.0  40622 

,100612 

.122924 

54.933972 

-58.00 

,091405 

.060444 

.121763 

41.350705 

-57.75 

.106575 

.0557)0 

.IJV-B 

27.597461 

-57.50 

.115166 

.027933 

.118505 

13.633727 

-57.25 

.116611 

-.001167 

.116617 

426421 

-57.00 

.110/91 

-.029/83 

.114724 

344.963659 

-56.73 

.098036 

-.056125 

.112965 

330.209149 

-36,50 

.079110 

-.0/8542 

.111477 

315.206445 

-56.25 

.055164 

-.095617 

.110389 

299.981843 

-56.00 

,027608 

-.106260 

.109803 

284 ,594402 

-55.75 

-.001682 

-.1097/7 

.109790 

269.121931 

-55.50 

-.031060 

-.105915 

.1193/7 

253.652877 

-55.25 

-.053654 

-.094878 

.11 1544 

238.276617 

-55.00 

-.082718 

-.077319 

.113228 

223.067756 

-54.75 

-.101745 

-.054300 

.115328 

208.088052 

-54.50 

-.114526 

-.027226 

.117718 

193.372438 

-54.23 

-.120236 

.002237 

.120257 

. '8,934067 

-54.00 

-. 118488 

.032267 

.122803 

164.766212 

-53.75 

-.109354 

,061000 

.125217 

150.646505 

-53.30 

-.093372 

.066641 

.127377 

137.141286 

-33.25 

-.071502 

.10/562 

.129176 

123.609324 

-63.00 

045 J J2 

.122499 

.130531 

110.204637 

-52.75 

-.015/36 

.  130437 

.131383 

96.878446 

•62.30 

.014/83 

.130872 

.131698 

83.580445 
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Arg  F 


Real  F 

Imag  F 

lzi. 

Cdegrees) 

*5?. 25 

.044405 

.123743 

.131469 

70.259649 

-52.00 

.071452 

.  109462 

.130718 

56,865088 

-51.75 

.094170 

,088886 

.129494 

43.346630 

-51.50 

.111120 

.063270 

.127870 

29.656217 

-51.25 

.121221 

.034187 

.125950 

15.749808 

-51.00 

.123808 

.003437 

.123856 

1.590266 

-50.75 

. 1 18684 

-.027070 

.121732 

347.151310 

-50.50 

.106130 

-.055431 

.119734 

332.422313 

-50.25 

.086891 

-.079863 

.118018 

317.413267 

-50.00 

.062133 

-. 096*22 

.116733 

302.158588 

-49.75 

.033369 

-.111099 

.116002 

286.718017 

-49.50 

.002  373 

-.115889 

.115913 

271.173069 

-49.25 

-.028937 

-.112863 

.116504 

255.618662 

-49.00 

-.05861 1 

-.102139 

.117760 

240.151355 

-48.75 

-.084  792 

-.064370 

.119616 

224.857139 

-48.50 

• . 105832 

-.060' 6  1  5 

.121961 

209.801953 

-48.25 

-.120392 

-.032319 

.124655 

195.026829 

-48,00 

-.127534 

-.001219 

.127540 

lbO. 547728 

-47.75 

-.126772 

.030766 

.130452 

166.358734 

-47.50 

-.118113 

.061661 

.133235 

152.436840 

-47.25 

-.102056 

.089511 

.135748 

138.746845 

-47.00 

-.079561 

.112595 

.137868 

125.245515 

-48. 75 

-.051996 

.129445 

.139497 

111.884681 

-46.50 

-.021052 

•  136980 

.140565 

98.613335 

-46.25 

.011362 

.140571 

.141029 

85.378918 

-46.00 

.043234 

.134079 

,140877 

72.128116 

-.5.75 

.072574 

.119870 

.140128 

58.607434 

-45.50 

.097542 

.096788 

.138829 

45,363868 

-45.25 

.116556 

,072116 

.137062 

31.745986 

-45.00 

.128399 

.041486 

.134935 

17.905745 

-44.75 

.  132294 

.008790 

.132586 

3.801350 

-44.50 

.127953 

-  .023943 

.130174 

349.401368 

-44.25 

.  115600 

■  • 0546b9 

.127875 

334.689994 

-44.00 

. 09^960 

-.081468 

.125871 

319, 67, ’’835 

-43.75 

.070214 

-.102615 

.124337 

304,381845 

-43.50 

.039933 

-.1167b5 

.123423 

288,877361 

-43.25 

.006976 

-.123040 

.123238 

273.245245 

-43.00 

-.026617 

-.120942 

.123836 

257.588264 

-42.75 

-.058758 

-.110568 

.125211 

242,013038 

-42.50 

-.087433 

-,C9?5] 1 

.127291 

226.615900 

-42.25 

-.110841 

-.067848 

.129958 

211.471578 

r42.oc 

-.127466 

-.038071 

.133049 

196.627204 

-41.75 

-.136294 

-.005002 

.136385 

182.101914 

-41 .50 

-.136667 

.029323 

.139778 

167,890470 

-41.25 

- . 128533 

.062777 

.143044 

153.968782 

-41.00 

-.112347 

.093274 

.146020 

1*0.299532 

-40.75 

-.089069 

,118901 

.148562 

126.636891 

-40.50 

-.060105 

.138036 

.150554 

113.529965 

-40.25 

-.027227 

.149460 

.151910 

100.325041 

-40.00 

.007541 

.152389 

.152576 

87.166906 

-39.75 

.042045 

.146623 

.152532 

73.999547 

-39.50 

.074131 

.132460 

.151793 

60.766563 

-39.25 

.101785 

.110735 

.150408 

47.411737 

-39.00 

.123254 

.082760 

.148461 

33.879709 

-38.75 

. 137162 

.050242 

.146074 

20.117813 

-38.50 

.142591 

.015185 

.143397 

6.076759 

BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A-13 


A- 14 


A- 15 


A-  16 


± 

Real  F 

Imag  ? 

M 

Arg  F 
(degrees) 

3.75 

-.466152 

-.209750 

.511168 

204.225857 

*.  no 

-.455962 

-.064322 

.464648 

191.0B32B2 

4.25 

-.420332 

.021517 

.420862 

177.069603 

4.50 

-.362546 

.117576 

.381135 

162.031872 

4.75 

-.267002 

.194635 

,346775 

145.856189 

5.00 

-.196042 

.249644 

.319155 

128.537442 

5.25 

-.103664 

.260650 

.299378 

110.263162 

5.50 

-.007301 

.267656 

.287951 

91.452820 

5.75 

•  004699 

.271613 

.264513 

72.660506 

5.  00 

.167171 

.234304 

.287628 

54.492941 

6.2S 

.235705 

.179214 

.296099 

37.246810 

4.50 

.<66049 

.  1 1 0496 

.307395 

21.067036 

6.75 

.316270 

.032923 

.319968 

5.905946 

7.00 

.326655 

-.048403 

.332398 

351.627005 

7.25 

.316736 

-.128349 

.343610 

338.066407 

7.50 

.269251 

-.202044 

.352828 

325,065437 

7.75 

.242616 

-.265146 

.359531 

312.462726 

s.co 

.162774 

-.314088 

.363397 

300.196009 

b.25 

.113165 

-.346242 

.364266 

268.099419 

6.50 

.0364/6 

-.360066 

.362116 

276.099369 

6.75 

-.036637 

-.355153 

.357038 

264.110284 

0.00 

-.107622 

-.332226 

.349223 

252.050683 

9.25 

-.170297 

-.293067 

.33b953 

239.639757 

9.50 

-.221067 

-.240365 

.326596 

227.394573 

9.75 

-.257222 

-.177632 

.312596 

214.628191 

10.00 

-.2766/7 

-.105782 

.297460 

201.449338 

10.  ?5 

-.2/92bJ 

-.036079 

.281647 

167.764779 

1C. 50 

-.264640 

,03o21 7 

.266365 

173.486221 

10.75 

-.234306 

.092089 

.251755 

156.543944 

11.00 

-. 140453 

.143944 

.238761 

1*2.908477 

11.25 

-.136046 

.183067 

.228084 

126.617562 

11.50 

-• C  74626 

.707277 

.220303 

109.600856 

11.75 

- . C 1 C  063 

.216532 

.215768 

92.676936 

12.00 

.  653566 

.207725 

.214526 

75.534497 

12.25 

.112530 

.184/21 

.216296 

56.650708 

12.50 

•  1  6  3  2  •*  6 

.146268 

.220541 

42.251047 

12.75 

.20260/ 

.100467 

.226551 

26.466364 

13.00 

.229020 

.045914 

.233577 

11.336302 

13.25 

. ?4  064 1 

-.013313 

.2*0910 

356.832108 

13.50 

,?369-o 

-.072967 

.24/926 

342.b84024 

13.75 

.21674 < 

-.129347 

.254124 

329.403258 

14.00 

.16730/ 

-.179019 

.259C96 

316.295956 

14.25 

.144605 

-.219022 

.262563 

303.470469 

14.50 

,044036 

-.2*7034 

,2  64  327 

290,84014* 

14.75 

.036260 

261506 

.264242 

27b. 323654 

15.00 

-.019022 

-.161741) 

,26?4 je 

2 ‘•6.843419 

15.25 

-  .  0  i  4  2 1  o 

-.747941 

• 25b825 

253.325057 

15.50 

-.124120 

-.221130 

.253563 

240.69**93 

15.74 

-.165605 

-.183135 

.246906 

2? 7  ,87 766* 

16.00 

■  -.146306 

-.136433 

.234061 

21*./9U3J4 

',6.26 

-.214505 

- . (63943 

.230364 

20l.3»4169 

16.50 

-.2142/4 

-  .  C  8  4 1  0  0 

.221  147 

167.66953? 

16,75 

-.210522 

.  f»246'r4 

.211967 

1  7  J .261556 

17.00 

-  .  1 66406 

,  0 ' 4 652 

.203196 

166, 4*5223 

17.26 

-.1561/4 

.  •  1  7  260 

.196249 

143.0984*7 

17.46 

.  1 14  206 

.150285 

.  ’  «;•  7*4 

127.267752 

BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A- 17 


T* 

Real  F 

17.75 

-.065965 

18.00 

-.014331 

18.25 

.037*17 

18.50 

.086095 

18.75 

.128751 

19.00 

.162841 

19.25 

.166380 

19.50 

.198059 

19.75 

.197311 

20.00 

.184339 

20.25 

.160096 

20.50 

.126220 

20.75 

.064912 

21.00 

.036609 

21.25 

-.009190 

21.50 

-.056102 

21.  *5 

-.0990*6 

22.00 

-.135*23 

22.25 

-.163060 

22.50 

-.180350 

22.75 

-.1663*1 

23.00 

-.160787 

23.25 

-.164156 

23.50 

-.137591 

23.75 

-.102636 

24.00 

-.062123 

24.25 

-.018025 

2*.  50 

•026703 

2*.  75 

.069293 

25.00 

.107137 

25.25 

.1379*9 

25.50 

.15989* 

25.75 

.171706 

?6,00 

.17275* 

26.25 

.163077 

26.50 

.1*3375 

26.75 

.114961 

27.00 

.079672 

27.25 

.039752 

27.50 

-.002290 

27.75 

-.0*3635 

28.00 

-.062322 

28.25 

-.115397 

28.50 

-.1*1065 

26.75 

-.157603 

29.00 

-.16465* 

29.25 

-.1.61260 

29.50 

-.1*7975 

29.75 

-.1256*6 

30.00 

-.098750 

30.25 

-.060196 

30.50 

-.021231 

30.75 

.016709 

31.00 

.0571*6 

31.25 

.091716 

31.50 

.120312 

Imag  F 

M 

.171669 

.183906 

.180*65 

.181033 

.176272 

.180200 

.159551 

.181298 

.131523 

.184051 

.094065 

.188067 

.049668 

.192690 

.001177 

'  .198063 

-.046367 

.203157 

-.095918 

.207801 

-.138494 

.211689 

-.173534 

.21*583 

-.198952 

.216314 

-.213278 

.216780 

-.215743 

.215939 

-.206318 

.213810 

-.165704 

.210*67 

-.155283 

.2060*0 

-.117027 

.200708 

-.073366 

.194701 

-.027038 

.188292 

.019066 

.181792 

.062178 

.175537 

.099625 

.169872 

.129193 

.165125 

.1*915* 

.161574 

.158388 

.159411 

.156451 

.150714 

.1435V0 

.159435 

.120720 

.161406 

.089368 

.164367 

.051565 

.16600? 

.009722 

.171981 

-.033527 

.175977 

-.075*84 

.179700 

-.113559 

,182900 

-.1*5*26 

.185378 

-.169162 

.186985 

-.183365 

.187625 

-.187235 

•  1872*9 

-.180616 

.185859 

-.16*000 

.163^02 

-.138*9* 

.180269 

-.105743 

.176297 

-.06762* 

.1  71761 

-.027117 

.166672 

.013«47 

.161873 

.0525*3 

.157026 

.086607 

.152603 

.113961 

.1*8861 

.133037 

,1*6022 

. 1*2674 

,1**2*5 

.1*2361 

.  I'!  3605 

.132267 

.144084 

.113044 

.145570 

.085961 

.147877 

Arg  F 
(degrees) 


111.019776 
94,540404 
76.015807 
61.668365 
45.610187 
30.018134 
14.927S42 
.340517 
346.221116 
332.510444 
319.138237 
306.030314 
293.112610 
260.312851 
267.560812 
254.787830 
261.926096 
228.9981 16 
215.666779 
202.136492 
188.256002 
173.973543 
159.254720 
144.092760 
126.519374 
112.611890 
96.492310 
80.314)73 
64.239273 
48.411*54 
32.936615 
17.87*356 
3.2*0646 
349.017079 
335.161846 
321.619303 
306.326907 
295.219556 
282.231913 
269,2993*0 
256.35'’077 
243,345060 
230. 1979*8 
216,855313 
203.258109 
169.352205 
175.092834 
160.4510*2 
145.4217*1 
130.031655 
11*.3*56«5 
96.463964 
62.5141H3 
66.63310* 
50.9*63*1 
35.551466 


BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


31.75 
32;. oo 
33.25 

32.50 

32.75 
33.00 

33.25 

33.50 

33.75 
3  *.00 

34.25 
3*.50 

34.75 
35.00 

35.25 

35.50 

35.75 
36.00 

36.25 

36.50 

36.75 
37.00 

37.25 

37.50 

37.75 
36.00 

38.25 

36.50 

38.75 
3V.00 

35.25 

39.50 

39.75 
*0.00 
*0.25 
*0.50 
*0.75 
*1.00 
•*1.25 
*1.50 
*1  .75 
*2.00 
*2.25 
*2.50 
*2.75 
*3.00 
*3.25 
♦3.50 
*3.75 
**.00 
**.25 
**.SC 
**.  75 
*5.00 
*5.25 
*5.50 


.1*1212 
•153166 
•155561 
.1*626? 
•13162V 
>107333 
.076367 
.0*0666 
•0030V1 
*.03*615 
*.069916 
-.100651 
-.12*9*5 
-.1*13*3 
«. 1*6865 
-.1*7167 
-.136361 
-.117200 
-.090926 
-.059215 
—  02*067 
.012316 
.0*7661 
• 0?V63b 
.106821 
.126992 
.1391*9 
.1*2591 
.137162 
.12325* 
.101765 
•07*131 
.0*20*5 
.0075*1 
-.02722/ 
-.060105 
-.069069 
-.11234/ 
-.126633 
-.136667 
-.13629* 
-.127*66 
-.1106*1 
-.067*35 
-.056/56 
-.02661/ 
.006976 
.03V933 
.0?021* 
.095960 
. I 1S6CC 
<12?v5j 
.13239* 
.126399 
. 1 16550 
.09/5*2 


.052823 
.015677 
-.023121 
-.061150 
-.096056 
-.125696 
-.146268 
-.162*23 
-.16/339 
-.162775 
-.1*9075 
-.1271*7 
-.098*01 
-.06*659 
-.028038 
.009182 
.044699 
.076331 
•102156 
.120619 
.130635 
.1316*6 
.123657 
•107228 
.083*39 
.053816 
.020238 
-.015185 
-.0502*2 
-.082760 
-.110735 
-.132*60 
-.1*6623 
-.152389 
-» 1*9*5Q 
-.138036 
-.118901 
-.09327* 
-.062777 
-.029323 
.005002 
.038071 

•  06  7b«t 

•  C925U 
.110566 
.1209*2 
.1230*0 
.116785 
.102615 
.061*58 
.05*669 
.0239*3 

-.00*790 

-.0*1*86 

'.C72H. 

-.098/68 


.150769 

.153966 

.157270 

•160362 

.163112 

.165287 

.166775 

.167485 

.167368 

.166*15 

.16*657 

.16216* 

•  1590*1 
.155*30 
.151502 
.1*7*53 
.1*3500 
.139865 
.136760 
.13*370 
.132833 
.132221 
.132531 
.133686 
•1355*6 
.137925 
.1*0613 
.1*3397 
.1*607* 
.1*8*61 
.150*08 
•151TV3 
.152532 
.152576 
.15)910 
.15055* 
.1*6562 
•1*6020 
.1*30** 
.139778 
.136385 
.1330*9 
.129958 
.127291 
.125211 
.123836 
.123238 
.123*23 
.12*337 
.125671 
.127875 
.13017* 
.132566 
.13*935 
.137062 
.13N82V 


20.509209 
5.8*3262 
351.5*6101 
337.58726* 
323.92135* 
310. *9*378 
297.248109 
284.122702 
271.05807* 
257,99**76 
2**. 872712 
231,63*359 
218.222350 
204.582289 
190,66*875 
176, *29769 
161.851136 
1*6.92*067 
131.6713*1 
116.1*7611 
100. *3875* 
«*.65*359 
68.913899 
53.330005 
37.993765 
22.965932 
8.275088 
353.9212*1 
339.882167 
326.120291 
312.588263 
299.233*17 
266.000*53 
272.833094 
259.67*959 
2*6, *70035 
233.163109 
219.700*68 
206.031218 
192.J09530 
177,898066 
163.372796 
1*6,528*22 
133,38*100 
117,986962 
102. *11736 
86,75*755 
71  •  122639 
55.618155 
*0.327165 
25.310006 
>0.596632 
356.198650 
J*2. 09*255 
326.25*01* 

31  * ,6361 32 


•♦TTIU.I  MEMORIAL  IN8TITUTK 


COLUMBUS  LABORATORIES 


A- 19 

■j 

1 

i 

M 

Arg  F 

• 

T8 

Real  F 

Imag  F 

(decrees) 

*6.75 

.07257* 

-.119670 

.1*0126 

3C1. 192566 

*6.00 

.0*323* 

-.13*079 

.1*0677 

2b7. 87188* 

*6.25 

.011362 

-.1*0571 

.1*1029 

27*. 621082 

*6.50 

-.021052 

-.138960 

.1*0565 

261.366665 

*6.75 

-.051966 

-.129**5 

.139*97 

2*6.115319 

*7.00 

-.079561 

-.112595 

.137668 

2j*.78***5 

*7.25 

-.102066 

-.069811 

.1367*5 

221.253155 

*7.50 

-.118113 

-.061651 

.133235 

207.5631*0 

*7.75 

-.126772 

-.030766 

.130*52 

193.6*1286 

*6.00 

-.12733* 

.001219 

.1275*0 

179.452272 

*6 . 25 

-.120392 

.032319 

.12*685 

1 6*. 073 i 71 

*9.50 

-.1056J2 

.060615 

.121961 

150 .1980*7 

*8.75 

-.08*792 

.06*370 

.119616 

135.1*2861 

*9.00 

-.058611 

.102139 

.117760 

119.6*88*5 

*9.25 

-.025937 

.112653 

.11651* 

1C* .381338 

*9.50 

.002373 

.115669 

.115913 

66.6289?! 

*9.75 

.033369 

.111099 

.116002 

73.261963 

50.00 

.062133 

•098623 

.116733 

*7.8*1*12 

50.25 

.086591 

.079663 

.118016 

*2.586733 

50.50 

•108130 

.055*31 

.11973* 

27.57768? 

50.75 

. 11866* 

.027070 

.121732 

12.b*8690 

51.00 

.123905 

-.003*37 

.123856 

358. *0973* 

51.25 

.121221 

-.03*167 

.128950 

3**. 250192 

51.50 

.111120 

-.063270 

.127870 

330.3*3783 

51.75 

.09*170 

-. 08H6bb 

.129*9* 

316.653370 

62.00 

.071*52 

-.109*62 

.130715 

303.134912 

57.25 

. 0*4*03 

-.1237*3 

.131*69 

2b9. 7*0351 

62.50 

.01*723 

-.130672 

.131698 

276. *19555 

62.75 

-.015733 

-.130*37 

.131383 

263.12155* 

53. CO 

-.0*6092 

- . 122*99 

.  1 3  5  3 1 

2*  1.755363 

,  53.25 

-.071902 

-.107812 

•  1 2  V 1  /  o 

226. 390676 

53.50 

-.093372 

-.0666*1 

.127-77 

53.75 

-. 10935* 

-.081000 

.125217 

269. 150*95 

5*. 00 

-.118*88 

-.032287 

• ! 22603 

195. 2337*8 

5*. 25 

-.120238 

-.002237 

.120257 

181.065*33 

5*.  50 

-.11*325 

.027226 

.117718 

186.627682 

5*. 75 

-.101 7*5 

.05*300 

.116328 

151 .91 19*6 

56.00 

- • 062  718 

.077319 

. 1 13229 

1 J6.9J22** 

55.25 

- . C6985* 

.09*678 

.1115*- 

121.7 2 *00 3 

66. 5' 

-.031  >.'66 

.105915 

.  11 C  3  •’  f 

106,3* ’ 12 3 

55.75 

-.001532 

.109 r  rr 

. 109 ’90 

90 ,b’8C6* 

68.00 

.027665 

•1C628C 

,10900.: 

75.4  '  55*8 

58.25 

.06610* 

.0958' 7 

. 1 ! r 3*9 

60 • '  ’ H 1 s? 

66.60 

.079110 

..715*2 

.lll*i" 

**.7905*5 

68.  76 

.0-950.13 

.056125 

.11'  *85 

29,79  ?851 

57.00 

.  1  1 0*  7  V  1 

.0297*3 

.  .  .  -  72* 

15.0*63*1 

57.?5 

.116911 

.0C1  16? 

.1 186J7 

.573579 

57.5? 

. 1 16168 

-.  C  2  79 J3 

.118508 

3*6.386273 

67.75 

.  1  V *3  /  3 

-.C68T10 

.120288 

332. *02539 

58. c? 

.  <-  *  s  ■-*  ■.  * 

-,C'90*»* 

.12176’ 

316.6*9295 

68.25 

*  • 

-.100612 

.12292* 

305 ,068026 

51.50 

*  ;  ' 

-.  1  1*9*1 

.123672 

2  V  1  ,60  76*0 

58.75 

■'  i  .  # 

-.1226*1 

.123958 

276.2?6C.r-3 

59.30 

*  ‘  '  .  •  ' 

12J261 

.123756 

26*. 8?*o 1 j 

59.25 

-.11871* 

. 123072 

25; ,5yS629 

*'9.8? 

-.10  «»72 

.12 1932 

236. 5602  ?» 
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T* 


59.75 
60.00 

60.25 

60.50 

60.75 
61.00 

61.25 

61 .50 

61.75 
62.00 

62.25 

62.50 

62.75 
63.00 

63. 25 

63.50 

63.75 
64.00 

64.25 

64.50 

64.75 
65.00 
66.?5 

65.50 

65.75 

66.00 

65.25 

66.50 

66.75 
67.00 

67.25 

67.50 

57.75 

66.00 

66.25 
6b.  50 
5«.75 

6  V .  0  0 
•ev.25 
6V.S0 

69.75 
7C.C? 

70.25 

70.50 

73.75 
71.00 

71.25 

71.50 

71.75 

7  2.00 

72.75 
72.41 

72.75 

7j.c: 

73.25 

73.50 


Real  F 

Imag  F 

-•0S566Q 

-.08438* 

-•  1 0 1  a(i* 

-.060655 

“.1113/2 

-.033/75 

-. 113996 

-.005*21 

“.109542 

.022644 

“. 098316 

.048682 

-.061041 

.071069 

-.058615 

.066492 

-.033034 

.099634 

-.005314 

.104427 

.022619 

.1020*6 

.049031 

.092639 

.072290 

,077*16 

.090965 

.056/61 

. l 3J9ia 

.032176 

.110367 

.008210 

.109936 

-.022*61 

.102660 

-.049111 

,069077 

-.073091 

.069993 

-.O929?o 

-.107383 

.020*69 

-.115602 

-.006872 

-.117089 

-.033667 

-.111/76 

-.05831* 

-.10CQ16 

-.0  79234 

-.052561 

-.095164 

-.06051S 

-•105132 

-.035260 

—.1 0*344 

-.006374 

-.105212 

.018471 

-.09536s 

.043812 

-.0/9647 

.065496 

-.059046 

.092779 

-.034862 

.094409 

-.00*607 

.099685 

.014902 

.098306 

.0*3546 

.090393 

.066212 

.076*33 

. 08466  1 

.057345 

.097622 

.0J*3?4 

.104646 

.009813 

.  1 94331 

-.0 l 7593 

.049273 

-.0*3282 

.0-4/071 

-.06657? 

.06950* 

-.0661 1* 

•0*76s' 

-.100676 

.022972 

-.109370 

-.902091 

-.111678 

-.526*52 

-.1074/2 

-.0970*4 

-.07J29* 

-.06105? 

-.96*229 

-  •  060Sl 0 

-.044256 

-.036706 

-. ’ \  Joy  7 

-.011127 

-.I?! 360 

•  0 l 46 J4 

-.0*7762 

.u  Ji9(«; 

k L 

Arg  F 
(degrees) 

.120385 

224.5033*8 

.11650* 

210,786664 

.116360 

196.870577 

.11*124 

182.722577 

.111858 

168.320652 

.109708 

153.657206 

. 1078Q2 

138.7*2867 

.106234 

123.609267 

.105157 

108.309071 

.104572 

92.912900 

.10*523 

77.502278 

.104991 

62.160171 

.105921 

46.961150 

.107223 

31.963562 

.108766 

17.205177 

.110*69 

2.702525 

.112207 

3*8.453028 

.113821 

33*.*3P653 

.115225 

320.629909 

.116332 

306.989*46 

.11/0/3 

293.474928 

.117401 

280.0*1099 

.117291 

266.641264 

.1167*2 

253.228313 

.11577* 

239.755591 

.114431 

226.177815 

.112775 

212.452299 

.110887 

196.5*0685 

.108866 

18*. *11332 

.106821 

3  70.0*2399 

.10*867 

155. *25*1 1 

.103118 

1*0.568756 

.  101690 

125.500207 

.1006*0 

110.267310 

.100056 

94.934680 

.099955 

79.577969 

.100326 

64.275388 

.101124 

*9.098631 

.102271 

34.10531* 

.103672 

19.33*392 

.105216 

4.80*932 

.106790 

350.51 7605 

. 1 08266 

336.467798 

•10960* 

322.5V9263 

.110663 

308.937526 

.11)3*6 

295 . 34?7  37 

.111737 

261 .6*1772 

.111720 

268.419785 

.11)261 

254.97)320 

.110*56 

2*1 .4712J8 

.109280 

227.H/S668 

.107810 

21*. 1*3203 

.106118 

200.2365*2 

.10*2*2 

166.17*718 

.102*31 

17).  / M593« 

.100639 

157.2106*1 
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t3  Real  F  Imag  F 


kL 


Arg  F 
(degrees) 


73.75 

-.075455 

.060*09 

.099020 

142.405780 

7*. 00 

-.059318 

.077598 

.0976/4 

127,395164 

74.25 

-.036564 

,089*99 

.096680 

112.222016 

74.50 

-.011621 

.095392 

.096097 

96.945738 

74.75 

.013756 

.094933 

.095953 

81.636851 

75.00 

.038673 

,088172 

.096243 

66.369366 

75.25 

.060719 

.075553 

.096928 

51.212380 

75.50 

.079015 

,057878 

.097945 

36.222770 

75.75 

.092342 

.036264 

.099237 

21.440451 

76.00 

.099889 

.012064 

.100615 

6.886687 

76.25 

.101208 

-.013207 

.102067 

352.56503* 

76.50 

.09623/ 

-.037979 

.103460 

338.463965 

76.75 

.085306 

-.060713 

.10*705 

324.560186 

77.00 

.069111 

-.08000* 

.105721 

310.821887 

77.25 

.0486/3 

-.094664 

.106445 

297.2U508 

77.50 

.025280 

-.103798 

.106832 

283.687906 

77.75 

.000388 

-.106854 

.106855 

270.207939 

7b. 00 

-.024462 

-.103663 

.106507 

256.727666 

78.25 

-.047698 

-.094439 

.105801 

243.20331* 

78.50 

-.067912 

-.079775 

,10*767 

229.592261 

78.75 

-.083850 

-.060595 

. 103454 

215.85*206 

79.00 

-.094636 

-.034104 

.101927 

201.952736 

79.25 

-.099324 

-.013707 

.100265 

187.857407 

7*7.50 

-.097934 

.011078 

.098558 

173.546382 

75.75 

-.090*72 

.034/12 

.096903 

159.009463 

80.00 

-.077421 

.055/33 

.09;,  395 

1*4.251 1 17 
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Ri 


1 


COS - 1 

n 


«c 


Rfl 


«♦ 


Re 


1 


TT 

cos- 

.  C082io^_ai 

n 

n 

i 

tt 

cos— 

2(a  +  9) 

-  COS — 1 - ^ 

n 

n 

i 

TT 

COS—  - 

n 

n 

i 

TT 

cos—  - 

cos2*"/2.-  Q) 

n 

n 

i 

TT 

COS-  - 

co,2CL/2-.t.SI 

n 

n 

i 

tt  2(n  -  9) 

co*—  -  cos—1 - *“*■ 


n  n 


(A- 35) 


where 

8  *  aspect  angle 

a  *  cone  half  angle  or  flare  angle 
n*2+n,orl+n  ' 

Table  A-2  contains  a  list  of  figures  and  tables  which  contain  curves  and 

numerical  tables  of  these  diffraction  coefficients  as  functions  of  aspect  angle.  The 

diffraction  coefficients  contain  poles  at  certain  values  of  aspect.  At  these  poles, 

results  sre  oaiitted  from  both  curves  and  numerical  tables  for  siagnitudes  of  the 

coefficients  which  exceed  100. 
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TABLE  A-2 

.  NUMERICAL 
(Ri, 

,  EVALUATIONS 
Ra »  Ra>  R* » 

OF  THE  DIFFRACTION 
Rg,  Rg »  snd  R»jr ) 

COEFFICIENTS 

Parameters 

Plots 

Numerical  Tables 

Pages 

a 

(deg) 

n 

(Figures) 

(Tables) 

0 

1 

A-2 

A-3 

24,  25 

0 

3 

2 

A- 8 

A-9 

72,  73 

6 

1  +3! 

TT 

A-3 

A-4 

32,  33 

6 

2  +  rr 

A-9 

A- 10 

80,  81 

8 

i  +  a 

TT 

A-4 

A-5 

40,  41 

8 

1  +  2 

2  TT 

A- 10 

A-ll 

88,  89 

10 

1  +  * 

TT 

A-5 

A-6 

48,  49 

10 

h- 

2  TT 

A-ll 

A-12 

96,  97 

12 

1  ♦« 

TT 

A-6 

A-7 

56,  57 

12 

2  TT 

A-12 

A-13 

104,  105 

15 

l+? 

A-7 

A-8 

64,  65 

15 

2  +  S 

A-13 

A-14 

112,  113 
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g 

« 


ASPECT  ANGLE.  OEGREES(XlO  ») 


FIGURE  A- 2.  DIFFRACTION  COEFFICIENTS 

(**.  -  0  deg,  n  -  l,  Rj  »  -0.50) 
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TABLE  A- 3.  DIFFRACTION  COEFFICIENTS 
(a  *  0  deg,  n  ■  1,  Rl  *  -0.50) 


9  Bq  Rfl  R*  Rg  Re 


0.00 

.50 

-.500038 

-.500038 

1.00 

-.500152 

-.500152 

1.50 

-.500343 

-.500343 

2.00 

- .5Q0bl 0 

-.500610 

2.50 

-.500953 

-.500953 

3.00 

-.501373 

-.501373 

3.50 

-.501670 

-.501870 

4.00 

-.502445 

-.502445 

4.50 

-.503097 

-.503097 

5.00 

-.503627 

-.503827 

5.50 

-.504636 

-.504636 

6.00 

-.505523 

-.505523 

6.50 

-.506491 

-.506491 

7.00 

-.507530 

-.507538 

7.50 

-.506666 

-.508666 

8,00 

-.S0VO76 

-.509876 

8.50 

-.511168 

-.511168 

9.00 

-.512543 

-.512543 

9.50 

-.514002 

-.514002 

10.00 

-.515546 

-.515546 

10.50 

-.5W173 

-.517175 

11.00 

-.516692 

-.518892 

11.50 

-.520696 

-.520696 

12.00 

-.522590 

-.522590 

12.50 

-.524574 

-.524574 

13.00 

-.526650 

-.526650 

13.50 

-.528619 

-.528819 

14.00 

-.531082 

-.531082 

14.50 

-.533442 

-.533442 

15.00 

-,53569b 

-.535898 

15.50 

-.538454 

-.536454 

16.00 

-.541111 

-.541111 

16.50 

-.543671 

-.543871 

17.00 

-.546736 

-.546736 

17.50 

-.549707 

-.S49707 

18.00 

-.552  7«6 

-.552786 

18.50 

-.555977 

-.555977 

19.00 

-.559261 

-.659281 

19.50 

-.562700 

-.562700 

20.00 

-.566237 

-.566237 

20.50 

-.389695 

-.569t»9S 

21.00 

-.573676 

-.573676 

21.50 

-.5/ 7563 

-.577683 

22.00 

-.581619 

-.561619 

22.50 

-.565766 

-.565786 

23.00 

-.590069 

-.590089 

23.50 

-.5*4531 

-.894531 

24.00 

-.599114 

-.599114 

24.50 

-.603643 

-.603643 

25.00 

-.606721 

-.608721 

25.50 

-.613753 

-.613783 

26.00 

-.6169*2 

-.615942 

26.30 

-.62429? 

-.624292 

27.00 

-.629808 

-.629606 

SI. 223819 

-81.223819 

-81.223819 

65.823048 

-65.823048 

-65,823048 

54.428236 

-54.428236 

-54.423236 

45.761565 

-45.761565 

-45.761565 

39.016876 

-39.016876 

-39.016876 

33.665169 

-33.665189 

-33.666189 

•29.347740 

-29.347740 

-29.34774'' 

25.814243 

-25.8142*3 

-25.814243 

■22.885766 

-22.865786 

-22.H8bVn6 

■20.431729 

-20.431729 

-20.431729 

■I6.3548b0 

■  -13.354880 

-18.35*880 

■16.581719 

-16.581719 

-16.58’.  '19 

■15.055803 

-15.055803 

-15.055803 

■13.733218 

-13.733218 

-13.751218 

■12.579384 

-12.579384 

-12.57*384 

■11.566772 

-11.566772 

-11.566772 

■10.673246 

-10.673246 

-10.573246 

-9.880842 

-9.880842 

-9.8808*2 

-9.174361 

-9.174B61 

-9.174861 

-6.543182 

-8.543182 

-8.543182 

-7.975735 

-7.975735 

-7.975735 

-7.464102 

-7.464102 

-7.46*102 

-7,001198 

-7.00119b 

-7.001198 

-6.581030 

-6.581030 

-6. 581030 

-6,198497 

-6.198497 

-6.198497 

-5,849236 

-5.849238 

-5.8*9238 

-5.529507 

-5.529507 

-5.329507 

-5.236068 

-5.236068 

-3.236069 

-4.966119 

-4.966119 

—  .966119 

-4.717220 

-4.717220 

—  .71  7220 

-4,467242 

44.487242 

-*.*8/242 

-4.274316 

-*•274316 

-  .27*316 

-4.076800 

-*.  07  ',400 

-  ■*  *  07 3800 

-3.893243 

-3.8932*5 

- ..8932*5 

-3.722367 

-3.T2?:c : 

-3.722367 

-3,563027 

-3.56iw2/ 

-3.563027 

-3.414214 

-3.41*21* 

-3. *1*21* 

-J. 275020 

-3.275020 

-3.275020 

-3.14*636 

-3.1**636 

-3.1**638 

•3.022341 

•3.0223*1 

•3.0223*1 

-2.90/476 

-2.907*76 

-2.907*76 

-2.799455 

•2.799*55 

-2.799*55 

-2.6977*0 

-2.697746 

-2.6977*8 

•2.601673 

•2.601673 

•2.601673 

-2.511396 

-2.511396 

-?.51 1396 

-2.425920 

-2*425920 

-2.*25920 

R7 


-.500038 

-.500152 

-.500343 

-.500610 

-.500953 

-.501373 

-.501870 

-.502445 

-.503097 

-.503827 

-,50463b 

-.505523 

-.506491 

-.507538 

-.508668 

-.509876 

-.511168 

-.512543 

-.514002 

-.515546 

-.517175 

-.518892 

-.520696 

-.522690 

-.524574 

-.526650 

-.528819 

-.531082 

-.533442 

-.535896 

-.538454 

-.541111 

-.543871 

-.546736 

-.549707 

-.552786 

-.555977 

-.559281 

-.562700 

-.566237 

-.569895 

-.573676 

-.577583 

-.881619 

-.585786 

-.590089 

-.594531 

-.599114 

-.603843 

-.608721 

-.613753 

-.618942 

-.624292 

-.629808 
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8 

fa. 

^3 

h. 

Re 

Re 

R? 

27,50 

-.635495 

-.635495 

-2.345086 

-2.345086 

-2.3*5086 

-.635*95 

2H.00 

-.641357 

-.641357 

-2.268566 

-2.268566 

-2.268566 

-.6*1357 

28.50 

-.647400 

-.647400 

-2.196060 

-2.196060 

-2.196060 

-.6*7*00 

29.00 

-.653629 

-.653629 

-2.127294 

-2.127294 

-2.127294 

-.653629 

29.50 

-,66004V 

-.660049 

-2.062018 

-2.062018 

-2.062018 

-.6600*9 

30.00 

- . 666667 

-.666667 

-2,000000 

-2.000000 

-2.000000 

-.666667 

30.50 

-.673487 

-,6734d7 

-l. 941030 

-1.941030 

-1.941030 

-.673487 

31.00 

-.680=17 

-.680517 

-1.884913 

-1.884913 

-1.884913 

-.680517 

31.50 

-.687/6? 

-.687762 

-1.831470 

-1.831470 

-1.831470 

-.687762 

32.00 

-.695231 

-.695231 

-1.780535 

-1.780535 

-1.780535 

-.695231 

32.50 

-.702929 

-.702929 

-1.731956 

-1.731956 

-1.731956 

-.702929 

33.00 

-.710805 

-.  710865 

-1.685592 

-1.685592 

-1.685592 

-.710865 

33.50 

-.719046 

-./ 19046 

-1 .641311 

-1.641311 

-1.641311 

-.7190*6 

34.00 

-.72/481 

-. 72/481 

-1.598994 

-1.593994 

-1.598994 

-.727481 

34.50 

-.7361 Iti 

-.736178 

-1.558526 

-1.558526 

-1 .558526 

-.736178 

35.00 

-.745145 

-.745145 

-1.519H03 

-1.519B03 

-1.519803 

-.7451*5 

35.30 

-. 734394 

-.754394 

-1.482730 

-1.4b2730 

-1.482730 

-.75*39* 

36.00 

-.763932 

-.763932 

-1.447214 

-1.447214 

-1.44/214 

-.763932 

34.50 

-.773771 

-.773771 

-1.4131 71 

-1.413171 

-1.413171 

-.773771 

37.00 

-. 783922 

-. 783922 

-1.380524 

-1.380524 

-1.380524 

-.783922 

37.50 

-.794395 

-.794395 

-1.349198 

-1.349198 

-1.349198 

-.794395 

3H.00 

-.805204 

-.805204 

-1.319125 

-1.319125 

-1.319125 

-.80520* 

38.50 

-.816359 

-.816359 

-1.2902*1 

-1.2902*1 

-1.290241 

-.816359 

39.00 

-.827675 

-.327875 

-1.262485 

-1.262485 

-1.262485 

-.827875 

39.30 

-.839/65 

-.839765 

-1.235802 

-1.235802 

-1 .235802 

-.839765 

40.00 

-.652044 

-.852064 

-1.210138 

-1.210138 

-1.210138 

-.8520** 

40.50 

-.864/27 

-.364727 

-1.185444 

-1.185*4* 

-1.185*44 

-.864727 

41.00 

-.8/7830 

-.87/830 

-1.1616/4 

-1.161674 

-1.161674 

-.877830 

41.50 

-.691369 

-.891369 

-1.138783 

-1.138783 

-1.138783 

-.891369 

42.00 

-.905304 

-.90536* 

-1.1 1 67  JO 

-1.116730 

-1*116730 

-.90536* 

42.50 

-.919831 

-.919831 

-1.095477 

-1.095*77 

-1.095477 

-.919831 

43.00 

-.934/92 

-.93*792 

-1.074987 

-1.07*987 

-1.074987 

-.93*792 

43.50 

-.V3kj2of 

-.950267 

-1 .055226 

-1.055226 

-1.055226 

-.950267 

44.00 

-.9662/7 

-.966277 

-1 .036162 

-1.036162 

-1.036162 

-.966277 

44.50 

-.982647 

-.982847 

-1.017762 

-1.017762 

-1.01776? 

-.9828*7 

45.00 

-l.OOO'JOO 

-1.000000 

-1. 000000 

-1.000000 

-1.000000 

-1.000000 

45.30 

-1.017762 

-1,017762 

-.982847 

-.9828*7 

-.982847 

-1.017762 

44.00 

-1.036162 

-1.036162 

-.966277 

-.966277 

-.966277 

-1.036162 

44,50 

-1 .055226 

-1.085226 

-.950267 

-.95026/ 

-.950267 

-1.055226 

47.00 

-1.07494/ 

-1.0/4997 

-.934792 

-.934792 

—  934792 

-1.07498/ 

47.50 

-1 .09547/ 

-1.095477 

-.919831 

-.919831 

-.919831 

-1.095*77 

48.00 

-1.116/JO 

-1.116730 

-.905364 

-.90536* 

-.905364 

-1.116730 

48.30 

-1 . 1 Ji/83 

-l.i 18/83 

-.891369 

-.891369 

-.891369 

-1.138783 

49.00 

-1.1810/4 

-1.16167* 

«.877:>J0 

-.877830 

-.87/830 

-1.16167* 

49. 30 

-1.1*5444 

-1,185*44 

-.664/27 

-.88472/ 

—  8647;>7 

-1.185*** 

5C,*»0 

-1.21/183 

-1.210136 

-.652044 

-.852044 

-.852044 

-1.210138 

50. oO 

-1 .233502 

-1.239802 

-.639765 

-.839786 

-.839745 

-1.235802 

51.00 

- i . 

-1.232*99 

-  .  t‘  2  7  8  7  5 

-.827875 

—  m?78?5 

-1.262*85 

51  .50 

-1.243241 

-1.2*0241 

-.816359 

-.816159 

— 816JS9 

-1.2902*1 

52.00 

-1. 319125 

-1.31  /*.25 

-.S0S204 

-.90520* 

-.80520* 

-1.319125 

62.50 

-1.3*9199 

-l.J.»t ii 

-.794395 

-.794395 

-.794395 

-1.3*9198 

53. c: 

-; .380324 

-1.J4C624 

-.787822 

-.78J92? 

-.78392? 

-1.38052* 

5J.  J  5 

-;.*1JI/1 

-.nun 

-.7737/1 

-.773771 

-1. *13171 

**.</. 

-1.4*9214 

-1.41/?!* 

-.76I9J2 

-.76393? 

-.763932 

-l.**T21* 

S*.3- 

-i .462/30 

-1  .*-*2/30 

-.  754 JV* 

-.  754 JV* 

—  •  /  54  394 

-1.482730 

63.00 

-1.514803 

-1.5  19.?  03 

-.T46J45 

-.7*5145 

—  74>U5 

-1.519803 
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0 

5s. 

Ra 

R* 

Rg_ 

Re 

h. 

55.50 

-1.558526 

-1 .556526 

-.736178 

-.736178 

-.73617B 

-1.558526 

56.00 

-1,596994 

-1.596994 

-.727481 

-.727481 

-.72/481 

-1.596994 

56.60 

-1.641311 

-1.641311 

-.719046 

-.710046 

-.719046 

-1,641311 

57.00 

-1.665392 

-1 .665592 

-.710865 

-.71 0865 

-.710865 

-1.685592 

57.60 

-1.731936 

-1. 731956 

-.702929 

-.702929 

-.702929 

-1.731956 

56.00 

-1.760335 

-1.760535 

-.695231 

- .695231 

-.695231 

-1.780535 

58.50 

-1.831470 

-1.831470 

-.687762 

-  •  637762 

-.687/62 

-1.831470 

59.00 

-1 .864*13 

-1.884913 

-.680517 

-.680517 

-.690517 

-1.884913 

59.50 

-1.941030 

-1.941030 

-.673487 

-.673487 

-.673487 

-1.941030 

60.00 

-2.000000 

-2.000000 

-«6666b7 

-.666667 

-.666667 

-2,000000 

60.50 

-2.062018 

-2.062016 

-.6600*9 

-.660049 

-.660049 

-2.062018 

61.00 

-2.12/294 

-2.127274 

-.653629 

-.653629 

-.653629 

-2.12729* 

61.50 

-2.196060 

-2.196060 

-.647400 

-.6*7400 

-.64/400 

-2.196060 

62.00 

-2.266566 

-2.283566 

-.641357 

-.6*1357 

-.641357 

-2.268566 

62.50 

-2.343066 

-2.345036 

-.635495 

-.635495 

-.435*95 

-2.345086 

63-00 

-2.423920 

-2*423920 

-.629808 

-.829808 

-.629808 

“2.42S9?0 

63.50 

-2.511396 

-2.511396 

-.624292 

-.624292 

-.62*292 

-2.51139b 

64.00 

-2.601J7  3 

-2.601673 

-.618942 

-.613942 

-.61694? 

-2.601873 

64.50 

-2.6977^8 

-2-697748 

-.613753 

-•613753 

-.613733 

”2.6977  ,.8 

65.00 

-2.799433 

-2. 799455 

-.606721 

-.608021 

-.608721 

-2.799*55 

65.50 

-2.9074/6 

-2.90/476 

-.6038*3 

-.603843 

-.6038*3 

-2.90747b 

66.00 

-3.022341 

-3.0223*1 

-.599H4 

-.399114 

- .599 1^4 

-3.022341 

66.50 

-3.144636 

-3.14*638 

-.594531 

-.59*511 

-.59-431 

-3.144638 

67.09 

-3.2/3020 

-3.275020 

-.690089 

-.590089 

-.5VV089 

-3.275020 

67.50 

-3.414214 

-3.41*21* 

- .  535786 

-.585788 

-.56 j764 

-3.41*214 

68.09 

-3.5-J302/ 

-3.563027 

-.581619 

-.581619 

—  .58  1 4 1 9 

-3.563027 

68. 5C 

-3.722367 

-3.722367 

-.577583 

-.577583 

-.577363 

-3.722367 

69.00 

-3.893245 

-3.693245 

-.5,3676 

-.573676 

-.573676 

-3.893245 

69.50 

—4 .07  66  00 

-4.076600 

-.569895 

-.569995 

-.569895 

-4.076300 

70.00 

-4.2/4J16 

-4,27*316 

-.566237 

-.366237 

-.566237 

-4.27*316 

70.50 

-4.467242 

-4  .*6 » 2*2 

-.562700 

-.362700 

-.562704 

-4.487242 

71.09 

-4.717220 

-4.71 7220 

-.559231 

-.559281 

-.559281 

-4.7!  7220 

71.59 

-4.966119 

-4.9681 19 

-.555977 

-.553977 

-.555977 

-4. 94*1 19 

72.00 

-5.236068 

-5*236086 

-.852786 

-.552786 

-.552784 

-5.236069 

72.50 

-5.52930  7 

-5.529507 

-.5*9707 

-.349707 

-.6*9707 

-5.529507 

73.00 

-3.6'»9236 

-5.8*9238 

-.5*67j6 

-.54473*. 

—  , 546736 

-5. -,4623b 

73.59 

-4,} 9849  7 

-6.199*97 

-.5*3871 

-.54387! 

-.4*38  7 1 

-•  .!<J849/ 

74. Cj 

-4.361030 

-6.531030 

-.5*1111 

-.3*1111 

-.3*1111 

-4. 6*1030 

74.50 

-7.091 m 

-7.301196 

-.533*54 

—  .519  434 

-.53**5* 

-7.001196 

75.00 

-7.464102 

-7.46*102 

-.335898 

-.53589* 

-.533ti'/h 

-7.46*11'? 

7S,'jO 

-7.976/Ja 

-7.975735 

-.5314*2 

-.5?3**2 

-.533*4? 

-  7.975  735 

76.09 

-8,S«31»»2 

-8.5*31 J2 

-  .33 1 032 

-.531042 

--••I*.  OK? 

-b ,5*31 H2 

76.50 

-9.174361 

-9.1 7*861 

-.52*819 

-.S2«‘U  . 

-.  -288 !  9 

-9.J74661 

77.00 

-9.m8;342 

-9.6638*2 

-.526650 

-.324651 

-  .  628660 

-9.HH08*? 

77,5<> 

-10.6/3246 

-13. 8/  32* 6 

-.52*5/4 

-.52*57* 

-.62*5/-. 

-10.673246 

78.00 

-11.506/72 

-11.566/72 

-.522590 

-.522590 

-.522590 

-11.56677? 

7*.  50 

-12.5/9J64 

-12.87939* 

-.320696 

-.523496 

-lt.57936* 

79,00 

-13.733218 

-13./M218 

-.81*892 

-.516992 

-.3  !*;»•»? 

-U.  /33218 

79.50 

-15.033603 

-16.086*03 

-.31/173 

-.51/175 

-.51/174 

- 1 5. 06580 J 

80,  or 

— 16.58 1  MV 

-15.691/19 

-.3155*6 

-•5155*6 

-•4156*4 

-16.641719 

90,53 

-18.334090 

-19.38*660 

-.51*002 

-.51*002 

-.51*00? 

-lb.35*48v 

8J.0*; 

-20.4J1 72 9 

-23.4  It  /.?9 

-.8125*3 

-.5125*3 

-.5125*3 

-20.*3l 7?9 

»:  .V* 

-22.833/96 

-22.«'*5766 

-.5! 1 !69 

-.51!  16** 

-.51 1  Un 

-22,  pn*  71-4 

82  •  »‘l 

-73.9142*} 

-25.61*2*3 

-.3093/6 

-.509*76 

-.504^7* 

-25.f»S*2*J 

«?.  Sc 

./4.3*//*p 

-29 .  14/7*3 

-.30*666 

-.508464 

-.Sp*664 

-2  9.3*77*0 

4,1.  V 

-J4.665UW 

-33.86.J109 

-.60/538 

-  *50  /r'3" 

-.40/6?;- 

-33.645149 
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1 

Re. 

Rfl 

83.50 

-39.016876 

-39.016976 

84.00 

-45.761565 

-44. 741565 

84.50 

-54.428236 

-54.424236 

35.00 

-65.8230*8 

-65.823048 

85.60 

-81.223819 

-81. 223819 

86.00 

86.60 

87.00 

87.50 

80.00 

88.50 

89.00 

89.60 

90.00 

90.60 

91.00 

91.50 

92.00 

92.60 

93.00 

93.60 

9*. 00 

94.50 

-81.223819 

-81.223819 

95.00 

-65.823048 

-65. 823048 

95.50 

-54.426236 

-54.428236 

96.00 

-45.761565 

-45. 7bl665 

96.50 

-39.016678 

-39.0164/6 

97.00 

-33.665189 

-33.655189 

97. 5C 

-29.3477*0 

-29.3)774? 

98.00 

-25.81*2*3 

-25.81*243 

9°. 50 

-22.865/46 

-22.8  15786 

99.00 

-20.431  lH 

-20.4 jl 729 

99.50 

-18.354680 

-19.3-5*890 

100.0'J 

-14.661 /IV 

-1). 5317J9 

100.50 

-15.055)03 

-15.055903 

101.00 

-13.733214 

-13.7)3216 

101 .bO 

-12.S/9J6* 

-12.57936* 

102.00 

-11.5667 72 

-1 1 .5)67  72 

102.60 

-!0.*»/J2*6 

67  3246 

103.00 

-9.460842 

-9.8606*2 

103.60 

-9.1 74851 

-9.174641 

104.00 

-9.5*3142 

-6.5*31 ii 

104.50 

-7.9/57  J5 

-7.975735 

105.09 

-7 .454 1C2 

-7.44*132 

105.50 

-7.0)1194 

-7.001199 

106.00 

-4.681 030 

-6.511',J0 

104.50 

-6. 1  '.4497 

-6,19  *497 

107. -r- 

-5.*'*  /< 34 

-5.9.9^j8 

1)7.59 

-5.6245)7 

~>.5.'95«7 

l?».?0 

-5  •  2  35  J64# 

-5.216:46 

114.50 

-4.96)1 19 

-4.96-1 19 

109.0? 

-4.71 7<f0 

-*. 71 7223 

10-.6? 

-4.-.  ‘  /<*? 

-4.4672*2 

110.-J? 

-4 .  ?  /■•  j  1 4 

-4.27*115 

1 1C. 50 

.4,67*  1,10 

-4. 3?  49*13 

111.9) 

-J.*.-1)*-*". 

-J.  *1112*5 

R* 

h. 

Re. 

-.506491 

-.506491 

-.506491 

-.505523 

-.505523 

-.505523 

-.504636 

-.504636 

-.50*636 

-.503327 

-.503827 

-.503827 

-.503097 

-.503097 

-.503097 

-.502445 

-.5C244S 

-.502445 

-.501370 

-.501870 

-.501870 

-.501373 

-.501373 

-.501373 

-.500953 

-.500453 

-.500953 

-.500610 

-.500610 

-.500610 

-.500343 

-.500343 

-.500343 

-.500152 

-.500152 

-.500152 

-.500038 

-.500038 

-.500038 

-.500038 

-.500038 

-.500038 

-.500152 

-.500152 

-.500152 

-.5003*3 

-.500343 

-.500343 

-.500610 

-.500610 

-.500610 

-.500953 

-.500953 

-.500953 

-.501373 

-.501373 

-.501373 

-.501870 

-.501870 

-.501870 

-.5024*5 

-.502**5 

-.502**5 

-.503097 

-.503097 

-.503097 

-.503827 

-.503827 

-.503827 

-.50*636 

-.50*636 

-.504636 

-.505523 

-.505523 

-.505523 

-.506*91 

-.506*91 

-.506*91 

-.5* 7538 

-.607536 

-.507538 

-.508666 

-.508666 

-.508666 

-.509676 

-.50997b 

-.509876 

-.511168 

-.511168 

-.511168 

-.5125*3 

-.5126*3 

-.512543 

-.51*002 

-.514002 

-.51*?02 

-.5155.6 

-.5155*6 

-.515546 

-.5171 75 

-.SI  7 1  /5 

-•517175 

-.51984? 

-.518892 

-.518392 

-.520696 

-.520696 

-.5206V6 

-.522590 

-.522590 

-.522590 

-.52*57* 

-.52*47* 

-.52*574 

-.426650 

-.52*650 

-.526660 

-.525619 

-.528*19 

-.528819 

-.531082 

-.531082 

-.53108? 

-.533*42 

-.533**2 

-.533»*2 

535996 

-.534*79** 

-.535898 

— .539*54 

-.538*5* 

-.538**54 

-.5*1111 

-.5*1111 

-.5*1111 

—  .  *>4  38  7  1 

-.34)871 

-.5*387} 

-.54"'7j4 

-.5*67)r» 

-.54)7)4 

-.6*9717 

-.5*7707 

-.5*4747 

-.452766 

-.552786 

-.552786 

-.655977 

-.656977 

-.53)977 

- . 5?v28 1 

-.564?8l 

-.55  2“ 1 

-.6*2700 

-.>b?7CJ 

-.562700 

-.4*»>?J7 

6-.45J7 

-.56)2.7  7 

-,6*>9*«  *5 

..4498)4 

-.5?  «*,/*. 

-.57  167* 

*7 


-39.016876 

-46.76156b 

-54.428236 

-65.823048 

-81.223819 


-81.223819 

-65.823048 
-54.42823b 
-45.761565 
-39.01667b 
-33*665189 
-29.347740 
-25.814243 
-22-885786 
-20.431 >29 
-18.354880 
-16.681719 
-15.055603 
-13.733216 
-12.570384 
-11.666772 
-10.673246 
-9.860842 
-9.174861 

-6.543182 
-7 ,975*35 
-7,464102 
-7.001198 
-6.581030 
-6.193*97 
-5.»4«23P 
-5-6295?  7 

-5.2J6066 

-*.966119 

717220 

-*.687242 

-*-274316 
-4,076900 
-3. 80.3245 
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§L 

h. 

h. 

111.50 

-3.722367 

-3.722367 

112.00  • 

-3,583027 

-3.66302 7 

112.50 

-3.41*214 

-3.41*214 

113.00 

-3.2/5020 

-3.278020 

113.50 

-3. l*4o3» 

-3.144638 

114.00 

-3.022341 

-3.0223*1 

114.50 

-2.90/4/6 

-2.40/476 

118.00 

-2.799*55 

-2. 744455 

116.50 

-2.647/48 

-2.64/748 

116.00 

-2.601873 

-2.601873 

116.50 

-2.511396 

-2.511396 

117.00 

-2.425420 

-2.425420 

117.50 

-2.345088 

-2.344086 

118.00 

-2.263866 

-2.268666 

118.53 

-2.146060 

-2. 196060 

119.00 

-2.12/394 

-2. 12/29* 

119.50 

-2.062018 

-2.062018 

120.00 

-2.000000 

-2.001000 

120.50 

-1.9*1030 

-1.441030 

121. CO 

-1.83*413 

-1.88*413 

121.50 

-1.8314/0 

-1.831*70 

122.00 

-1.780535 

-1.780535 

122.50 

-1.731456 

-1.731456 

123.00 

-1.685542 

-1.6*5592 

123.60 

-1.641411 

-1.6*1  111 

124.00 

-1.598444 

-1.596994 

124.50 

-1.554=26 

-1.553526 

125.00 

-1.519003 

-1.514603 

126.80 

-1.432  7  40 

-1.4*2730 

126.00 

-1.44/21* 

-I. **7?14 

128.50 

-1.413171 

-1.413171 

127.00 

-1.38J524 

-1 ,36=524 

127.50 

-1.344198 

-1.3*4148 

126.PC 

-*.319125 

-1.319125 

126.50 

-1.2902*1 

-1.290241 

129.00 

-1 .282*35 

-1.264*8= 

129.50 

-1.23=302 

-1.235802 

3  30.0** 

•1.21 31 Jm 

-1.210138 

130.50 

-l.l3=-*4 

-1. 16444* 

1.11 .00 

-1.16167* 

-1.161674 

131.51 

-1,133/93 

-l.l  18  7M3 

132.00 

-1,11=733 

-1.11*730 

132.50 

-  1  .t>-45*  7  7 

-1.044*77 

133.00 

-1 ,07*4*7 

-1 . 97*487 

133.53 

-l  .1:55226 

-1 .055226 

13*.  C 

-l  .6J4i5? 

-1 .036162 

lj4.il 

-1.317762 

-1.017/7,2 

138.00 

-1.03  1830 

-1.010900 

135.80 

-,4*/8*  7 

-.4828*7 

136.01 

-.4>jn2/  7 

-.465777 

135.50 

».4=„>2*M 

-.450767 

13».7i 

-.4J%(42 

-.41*742 

13  7.5.' 

-  .  *  <  V*  *  1 

-.4',4*  It 

lj*.0> 

«,V78  •** 

-.4«=  1*4 

1  J4 .5'j 

-.941484 

-.*41  »*V 

134. I" 

-.8  7/83.9 

R* 

Re 

Re 

-.577583 

-.577583 

-.577583 

-.581619 

-.581619 

-.581619 

-.585786 

-.585786 

-.585786 

-.490069 

-.590084 

-.590089 

-.59*531 

-.59*531 

-.594531 

-.599114 

-.54911* 

-.599114 

-.6038*3 

-.603343 

-.6038*3 

-.606721 

-.603721 

-.608721 

-.613753 

-.613753 

-.613753 

-.618942 

-.61894? 

-.61894? 

-.624292 

-.62*292 

-.62*292 

-.629808 

-.629808 

-.629808 

-.635445 

-.635*95 

-.635495 

-.641357 

-.641357 

-.641357 

-.647400 

-.647400 

-.6*7*00 

-.653629 

-.653629 

-.6536?9 

-.6600*9 

-.660044 

-.6600*9 

-,6666o7 

-.666667 

-.666667 

-.673487 

-.673487 

-.673*87 

-•6*051 7 

-.680517 

-.680517 

-.687762 

-.687762 

-.687/6? 

-.695231 

-.695231 

-.695231 

-.702929 

-.702929 

-.702929 

-. 710865 

-.710866 

-.710865 

-.719046 

-.7140*6 

-.7140*6 

-.727*51 

-.727481 

-.727*81 

-.736173 

-.736178 

-.736179 

-.7*51*5 

-.7451*5 

-.74=1*5 

-.75*394 

-.75434* 

-.75*39* 

-.763432 

-.763932 

-.763932 

-.773771 

-.773771 

-.77377’ 

-.783922 

-.783922 

-.783922 

-.79*39= 

-.74*395 

-.79*395 

-.605214 

-.80520* 

-.80520* 

-.81*354 

-.816359 

-.816359 

-.827875 

-.927875 

-.827875 

-.3397=5 

-,939765 

-.839745 

-.8=21*4 

-.8325*4 

-.5520** 

-.864727 

-.864727 

-.86*727 

-.877930 

-.*7*930 

-.877830 

-.891369 

-.341369 

-.891369 

-.405364 

-.90636* 

-.«0536* 

-.4l9«3l 

-.919331 

-.914931 

-.4 J*7  92 

-.43*792 

-.V3*79? 

-.450267 

-.950267 

-.450267 

-.46*277 

-.966277 

-. V6627T 

-.4*2947 

—  ■ 98 ?*4  7 

-.4828*7 

-1  .ooocoo 

-1 .00*000 

-1  .OOl’OOO 

-1.017762 

-1.017762 

-1.017/6? 

-1 .0J6162 

-1.034)6? 

-1. 03*162 

-1.055226 

-1.1=3??6 

-1.055226 

-1.0T4VJ7 

-1.07*4*7 

- 1 .07*48  7 

-1.095*77 

- 1 .0V5*  77 

-1.045*77 

-1.116730 

-1.116730 

-1.11=730 

-l.l JH7?3 

-1.13*78? 

-l  .1  Jo./Oj 

-1.161674 

-1.16167* 
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-3.722367 
-3.563027 
-3.41*21* 
-3.275020 
-3.1**638 
-3.022341 
-2.407*76 
-2.799455 
-2.69774b 
*2.601873 
2.511396 
•  2.425920 
-2. 34=086 
-2.26856b 
-2.196060 
-2.127294 
-2.062018 
-2.000000 
-1.941030 
-1.884913 
-1.831470 
-1.780535 
-1.731956 
-1.685592 
-1.641311 
-1.598994 
-1.558520 
-1.519803 
-1.482730 
-1.447214 
-1.413171 
-1.380524 
-1.349198 
-1.319125 
-1.290241 
-1.262485 
-1.23S602 
-1.210136 
-1,185444 
-1.16167* 
-1.1311783 

-1. 116'30 
-1.096477 
-1.07*987 
-1.055226 
-1.036162 
-1.017762 
-1.0CC02C 
-.9626*7 

-.966277 
-.960267 
-.  V3*  792 
-.919831 
-.905.36* 
-«8'?1  »59 
-.877*30 
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9 

Ra 

R* 

Re 

Re 

Rt_ 

139.50 

-.864727 

-.864727 

-1,185*4* 

-1.185444 

-1.185444 

-.864727 

140.00 

- , 852044 

-.852044 

-1.210138 

-1.210138 

-1.210138 

-.8520*4 

140.50 

-.839765 

-.839765 

-1.235302 

-1.235302 

-1.236802 

-.839765 

141.00 

-.827075 

-.827875 

-1.262485 

-1.262485 

-1.262485 

-.8278/3 

141,50 

-.616359 

-.816359 

-1 .290241 

-1.2902*1 

-1.290241 

-.816359 

142.00 

-.835204 

-.806204 

-1.319125 

-1.319125 

-1.319125 

-.805204 

1*2.50 

-.  794  396 

-.794395 

-1.349198 

-1.349198 

-1.344198 

-.794395 

143.00 

-.  783922 

78JV22 

-1 .330524 

-1.36052* 

-1.380524 

-.783922 

143.50 

-.773/71 

-.773/71 

-1.413171 

-1.413171 

-1.413171 

-.773771 

144.00 

-.763932 

-.763932 

-l  .447214 

-1.44721* 

-1.447214 

-.763932 

144.50 

-. 754394 

-./S4394 

-1.482730 

-1  .4112730 

-1.482730 

-.75*394 

145,00 

—.745146 

*. 7*3145 

-1.519803 

-1.519803 

-1.519803 

-.7451*5 

1*5.50 

-.7361 78 

-. 73617a 

-1.558526 

rl. 558526 

-1.658526 

-.736178 

146.00 

-.727481 

-.727481 

-1.598994 

-1.595994 

-1.59599* 

-.727*81 

146.50 

-.719046 

-.7193*6 

-1.641311 

-1.6*1311 

-1.6*131! 

-.719046 

147.00 

-.710665 

-.710865 

-1.685592 

-1.685592 

-1.686592 

-.710865 

147.50 

-.  702929 

-.702929 

-1.731936 

-1.731956 

-1.731956 

-.702929 

148.00 

-.698231 

-.695231 

-1.780535 

-1.760535 

-1.780535 

-.695231 

1 4° . 5  ? 

-.68  7  7 6? 

-  487762 

-1.831*70 

-1.831470 

-1.831*70 

-.687762 

149.00 

-.680517 

-.630517 

-1.884913 

-1.88*913 

-1.88*913 

-.680517 

149.50 

-.673487 

-.673487 

- 1  .94 1030 

-1.941030 

-1.941030 

-.673*87 

150. OC 

-«6o6667 

-.646667 

-2.000000 

-2.000000 

-2.00U00C 

-.66666/ 

150.50 

-.660049 

-.4403*9 

-2.062016 

-2.062318 

-2.062016 

-.660049 

151.00 

-.643629 

-.653629 

-2.127294 

-2.12729* 

-2.127294 

-.653629 

151.50 

-. 6">  7403 

-.64  7 *00 

-2.194060 

-2.156060 

-2.196060 

-.647*00 

152.00 

-.441357 

-.4*1357 

-2.268566 

-2.265566 

-2.268566 

-.6*1357 

152.50 

-.635495 

-.035495 

-2.3*5086 

-2.3*51,86 

-2.3*5086 

-.635*95 

153.00 

-.429508 

-.429oQ8 

-2.425920 

-2.425920 

-2.425920 

-.629808 

153.50 

-.62*292 

-.624292 

-2.511396 

-2.511  *,96 

-2.511396 

-.62*292 

154.00 

-.4189*2 

- • 6 1 d942 

-2.601873 

-2.601473 

-2.601873 

-.6189*2 

154.50 

-.613753 

-.613753 

-2.697748 

-2.697748 

-2.6977*6 

-.613753 

155.00 

-.608/21 

-.608721 

-2.799455 

-2.799*55 

-2.799*55 

-.606721 

155.50 

-.6338*3 

-.603843 

-2,907476 

-2.907*76 

-2.907*76 

-.6038*3 

156.00 

-.599114 

-.599114 

-3.9223*1 

-3.0223*1 

-3.0223*1 

-.59911* 

154.53 

-.594531 

-.594531 

-3.14*639 

-3.1**638 

-3.1**638 

-.59*53! 

157.00 

-.593099 

-.593339 

-3.275123 

-3.275020 

-3.275320 

-.590089 

:57.i0 

-  .585  7 96 

-.543735 

-3.41*21* 

-3.41*21* 

-3. *1*21* 

-.585786 

159.00 

-.541619 

-.541419 

-3.563327 

-3.563027 

-3.563027 

-,58161V 

158.50 

-.577543 

-.577563 

-3.723367 

-3.722367 

-3.722367 

-.577583 

i  .9.09 

-.47 3076 

-.573476 

-3.6932*5 

-3.8932*5 

-3.8932*5 

-.573676 

159.50 

-.544898 

-.559*93 

-*.076300 

-*.076903 

-4.076800 

-.369995 

160.00 

- .56023  7 

-.5 06237 

-*.27*316 

-*.27*316 

-*.27.316 

-.566237 

160.54 

-.562  7  00 

-.542730 

-4.457242 

-*.*672*2 

•*.*872*2 

-.562700 

141.00 

-.59958 1 

-.659281 

-4.717220 

-* . T 1 T220 

-*.7i'72?r 

-.559281 

161.50 

-.595977 

-.555977 

-4.9641 l* 

-4.4661 19 

-*.966119 

-.555977 

162,00 

-.982786 

-,*>52  786 

-5.2J6968 

-6.236368 

-6,236068 

-.552786 

162.40 

-.5*9737 

-.549707 

-5,S’9507 

-5.52950  7 

-5.529507 

-.5*9707 

163.09 

- .5*6  736 

-.546736 

-5.34V2J8 

->.S*«23H 

-5.8*9239 

-.5*6736 

1 43 .50 

-.543871 

-.5*3871 

-5,194*97 

-6.194*97 

-6.198*97 

-.5*3871 

16*. 03 

-.5* lilt 

-.5*’.  Ill 

-4.581 930 

-6.561030 

-6.6810*0 

-.5*1111 

144.50 

-.63**54 

-.334*5* 

—7,0011 98 

-7.001198 

-7.0CI 1V8 

-.538*54 

145.00 

-.536d'-8 

-.5l6»9e 

-7.46*102 

-7. *6*102 

-7. *6*10? 

-.535698 

164.50 

-.53 J**2 

-.53  14*2 

“7 .V75735 

-  7 .97573* 

-7.975735 

-.533**2 

166.00 

-.531082 

-.531082 

-4.5*3162 

-6-5*3182 

-6.5*.*l»-2 

-.531082 

1-4. 5“ 

* .5263 l 9 

-.5?  ««19 

-9.1 7»«ei 

-9.  ]  7 *»'.*! 

-9.17*8*1 

-.528814 

167. CO 

-.528693 

«.52’j6j0 

-9.6808*2 

-4.116*2*2 

-9.8604*2 

-.526650 
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i  5r.  *2.  Bi 


167. 50 
168.00 
16«.5C 
1*9.00 
16V.  Si) 
170.00 

170. 50 
171.00 

171. 50 
172.00 

1 72. 50 
173.00 

173. 50 
174.00 

174. 50 
175.00 

175.50 

176.00 

1 76.50 
177.00 

177 .50 
17At0() 
17A.S0 
179.00 
1 7V.50 
lao.oo 


-.52*574 
-.522590 
-  .62C6V6 
-.618642 

-.SI  7 l 7S 

-.S1SS46 

-.51*00? 

-.5121*3 

-.611165 

-.509076 

-.9'J6j06 

-.607536 

-.606491 

-.505523 

-.60*536 

-.50362  7 

-.6330*7 

-.602**5 

-.S.;U7o 

-.501373 

-.500963 

-.SOOolO 

-.6003*3 

-.603152 

- . 500036 


-.52*57* 
-.522690 
-.520696 
-.51*692 
-.51 7l 7s 
-.6155*6 
-.51*002 
-.5l2S*3 
-.611166 
-.509*76 
-.506666 
-.607636 
-.506*91 
-.605523 
-.50*636 
-.503*127 
-.503097 
-.502**5 
-.501270 

—  501373 
-.500963 
-.500*10 
-.5003*3 

—  500152 
-.500038 


-10.6732*6 
-11.566772 
-12.57938* 
-13.733218 
-15.053803 
-16.581719 
-16.35*880 
-20.431729 
-22 .685766 
-26.61*2*3 
-29.3477*0 

-33.665159 
-39,016876 
-45.761665 
-5*. *29236 
-65.8230*6 
-61.223819 


-10.6732*6 

•  11.366  772 

-12  57938* 

-13.733210 

-Jr.059803 

-16.561719 

-  16.354880 

-20. *71729 

-22.8657H6 

-26.81*2*3 

-29.3*77*0 

-33.6*5189 

-79.016876 

-*5.765566 

-5*. 428236 

-■55.6230*6 

-61.223819 


-10.673246 

-11.569772 

-12.579384 

-13.733218 

-16.055803 

-16.561719 

-1K.3S*6B0 

-20.431729 

-22  *  685  786 

-25.81*243 

-29.3*77*0 

-33.665189 

-39.016876 

-*5.761665 

-54.429236 

-65.8230*6 

-81 .223819 


-.622590 
»,5?0b96 
-.518892 
-.517175 
-.5155*6 
-.61*002 
-.5125*3 
-.611168 
-.509676 
-.508666 
-.507636 
-.506491 
-.505523 
-.50*636 
-.60382  7 
-.503097 
-.502**5 
-.501870 
-.501373 
-.500953 
-.500610 
-.5003*3 
-.500152 
-.500038 
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6.000  9.000  15.000  15.000  18.000 

ASPECT  ANGLE*  OEGflEESCXIO  *) 
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TABLE  A-4.  DIFFRACTION  COEFFICIENTS 
(a  ■  6  deg,  n  ■  1  +a/TT,  Rj  =  -0.501286) 


9 

h. 

h. 

2t 

Rs. 

Re 

0.00 

.bo 

1.00 

1.50 
2.00 

2.50 

-.505648 

-.504388 

-.504201 

-.503587 

-.503046 

-.507393 

-.508378 

-.509438 

-.510575 

-.511789 

-21.775936 

-19,4608/7 

-17.507864 

-15.843654 

-1*.412934 

-82.786443 

3.00 

-.502579 

-.513061 

-13.173233 

-65. 191674 

3.50 

-.502183 

-.514452 

-12,091432 

-52.969112 

4.00 

-.501860 

-.515902 

-11.141463 

-44.058885 

4.50 

-.501609 

-.51/432 

-10.302398 

-37.324290 

5.00 

-.501*29 

-.519043 

-9.557409 

-32.068637 

5.50 

-.501322 

-.520/37 

-6.89276b 

-27.925102 

6.00 

-.501286 

-.522513 

-8.297192 

-24.551887 

6.50 

-.501322 

-.5243/4 

-/. 761329 

-21.775936 

7.00 

-.501429 

-.526320 

-7.277375 

-19.460377 

7.50 

-.501609 

-.528353 

-6.838773 

-1  /. 507864 

6.00 

-.501360 

-.530474 

-6.439978 

-15.843654 

8.50 

-.502163 

-.532683 

-6,076274 

-14.412934 

-82.786443 

9.00 

-.5025/9 

-..534984 

-3.743631 

-13.173233 

-65.191674 

9.50 

-.503046 

-.537376 

-5.436564 

-12.091452 

-52.969112 

10.00 

-.503587 

-.539862 

-5.158143 

-11.141463 

-44.058885 

10.50 

-.504201 

-.542442 

-4.899713 

-10.302398 

-37.32*290 

11.00 

-.504688 

*.545120 

-4.661037 

-9.55/409 

-32.08c837 

11.50 

-.505646 

-.347896 

-4,440141 

-8.892768 

-27.925102 

12.00 

-.506483 

-.550772 

-4.235293 

-8.297192 

-2' .551687 

12.50 

-.507393 

-.553751 

-4,044968 

-7.761329 

-21.775936 

13.00 

-.508378 

-.556833 

-3.867819 

-7.27/375 

-19.460877 

13.50 

-.509*38 

-.560022 

-3.702654 

-6. 838773 

-17.50/06* 

14.00 

-.5105/5 

-.563319 

-3.548412 

-6.439978 

-15.8*3654 

14.50 

-.511/89 

-.566/26 

-3.404148 

-6.076274 

-14.412934 

15.00 

-.513081 

-.57024/ 

-3,269016 

-5.743631 

-13.173233 

15.50 

-.514*52 

-.573882 

-3.142262 

-5.438584 

-12.091*52 

16.00 

-.515902 

-.57/636 

-3,023206 

-5.153143 

-11.1*1*63 

16.50 

-.51 7*32 

-.581510 

-2.911235 

-4.899/13 

-10.302398 

17.00 

-.519043 

-.585507 

-2.805799 

-4.66103/ 

-9.55/409 

17.50 

-.520737 

- , 589630 

-2.706398 

-4.440141 

-3.892/68 

18.00 

-.522513 

-.593882 

-2.612580 

-4.235293 

-8.29/192 

18.50 

-.52*3/4 

-.598266 

-2.523937 

-4.044958 

-7. 761329 

19.00 

-.526320 

-.602/86 

-2.440094 

-3.867819 

-7.27/3/5 

19.50 

-.528353 

-.60 /444 

-2.360711 

-3.70265* 

-6.836/73 

20.00 

-.5304 i 4 

-.612245 

-2.285480 

-3.543412 

-6.439978 

20.50 

-.532663 

-.61/191 

-2.214116 

-3.40*146 

-6.076274 

21.00 

-.534984 

-.62228/ 

-2.146339 

-3.2b90l6 

-5.743631 

21,50 

-.537376 

-.62/537 

-2.0819/2 

-3.U2262 

-5.436584 

22.00 

-.539862 

-.6329*4 

-2.0207J5 

-3.023206 

-5.158143 

22.50 

-.5*2442 

-.638514 

-1,962449 

-2.911235 

-* ,899? 1 3 

23.00 

-.5*5120 

-,64*?49 

-1.906927 

-2. 305/99 

-4.661037 

23.50 

-.5*7096 

-.050157 

-1.853999 

-2.706396 

-4 ,440 1 4 1 

24,00 

-.650/72 

-.656240 

-1,80350/ 

-2.612580 

-4.235293 

24.50 

-.533/51 

-.662504 

-1.755305 

-2.523“37 

-*.C4*9b8 

25.00 

-.555*33 

-.658935 

-1.709239 

-2.4*009* 

-3.86/819 

25.50 

-.560022 

-.6/3697 

-1,6652*2 

-2.36C7U 

-3.70265* 

26.00 

-.553319 

-.662*36 

-l, 623}3» 

-2.265*60 

-3.5*8412 

26.50 

-.586/26 

-.689482 

-! .5328*1 

-2.2141)6 

-3.4041*8 

2  7.00 

-.5/024/ 

-.695736 

-1.544249 

-2. 14636V 

•3.269016 
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R, 


-.507393 

-.50837# 

-.50943# 

-.510575 

-.511 7#9 

-.513081 

-.514452 

-.515902 

-.517432 

-.519043 

-.520737 

-.522513 

-.524374 

-.526320 

-.528353 

-.530474 

-.5326b3 

-.534984 

-.537376 

-.539862 

-.542442 

-.545120 

-.547896 

-.550772 

-.553751 

-.556833 

-.560022 

-.563319 

-.566726 

-.570247 

-.573882 

-.577636 

-.581510 

-.565507 

-.589630 

-.593882 

-•598266 

-,6C?  786 

-.607444 

-.612245 

-.617191 

-.622287 

-.62  753 '7 

-.632944 

-.63951* 

-.6442*9 

-.65015? 
-.6562*0 
-.662554 
- .668955 
—  . 6  7559 7 
-.6#?*3# 

-.699482 

-.696736 


A- 34 


i 

k 

k 

k 

k 

k 

k 

27.50 

-.673682 

-.704207 

-1.507269 

-2.081972 

-3.142262 

-.704207 

28,00 

-.57/ 636 

-.711901 

-1.471813 

-2.020735 

-3.023206 

-.711901 

28.50 

-.581510 

-.719826 

-1.437602 

-1.962449 

-2.9112J5 

-.719826 

29.00 

-.565907 

-.727988 

-1.405168 

-1.906927 

-2.805799 

-.727988 

29.50 

-.589030 

-.730397 

-1.373811 

-1.853999 

-2.706398 

-.736397 

30.00 

-.593682 

-.745000 

-1.343694 

-1.803007 

-2.612580 

-.745060 

30.50 

-.596268 

-.753985 

-1.314747 

-1.755305 

-2.523937 

-.753985 

31.00 

-.692768 

-.763181 

-1 .286909 

-1.709259 

-2.440094 

-.763181 

31.50 

-.60  7444 

-.772659 

-1.260127 

-1.665242 

-2.3607H 

-.772659 

32.00 
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-1.140364 

-1.471R13 

-2.020735 

-.824618 

34.50 

-.638914 

-.536003 
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-1.471813 

50.6;) 

-.441264 

-1 .50/269 

-.70*207 

-.013580 

-.97215* 

-1.507269 

Sl.i'j 

-.456463 
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-.668955 

-.763181 
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-4.899713 

-,542  V'-  2 

-.5*1510 

-.->38514 

-4.899713 

68.00 

-2.00  735 

-5.158143 

-.539862 

-.5/7636 

-.632944 
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• .593382 

-6.297192 

72.50 

-2.706398 
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-2.911235 
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-11.141*63 
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-.553751 

-21.77593b 
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-1.544249 

-.802876 

-.696736 

-.622287 

-1.544249 

123.50 

-3.142262 

-1.80/269 

-.613580 

-.70420/ 

-.62/537 

-1.507269 

124.00 

-3.023206 

-1.4/1813 

-.82*618 

-.711901 

-.632944 

-1.471813 

124.50 

-2.911235 

-1.43/802 

-.836003 

-.719326 

-.630514 

-1.437802 

125.00 

-2.805/99 

-1.405138 

-.84/748 

-.72/988 

-.644249 

-1.405158 

125.50 

-2.706398 

-1.373811 

-.859867 

-.736397 

-.650157 

-1.373811 

126.00 

-2.612380 

-1.3*3694 

-.372374 

-.743060 

-.656240 

-1.343694 

126.50 

-2.52993/ 

-1.314/47 

-.835234 

-.75398b 

-.662504 

-1.31*747 

127.00 

-2.440094 

-1.236909 

-.898613 

-.763181 

-.660955 

-1.286909 

127.50 

-2.360/11 

-1.260127 

-.91237/ 

-.772659 

-.675597 

-1.260127 

128.00 

-2.283480 

-1.23*380 

-.926595 

-.782427 

-.602*30 

-1.234350 

128.50 

-2.214116 

-1.209529 

-.941284 

-.792496 

-.689*82 

-1.209529 

129.00 

-2.146339 

-1 . 1 33619 

-.956463 

-.802876 

-.696736 

-1.185619 

129.50 

-2.081972 

-1.162577 

-.972154 

-.813550 

-.70*207 

-1.162577 

130.00 

-2.020/35 

-1.14036* 

-.9883/8 

-.824618 

-.711901 

-1.14036* 

130.50 

-1.982449 

-1.116942 

-1.005157 

-.836003 

-.719826 

-1.118942 

131.00 

-1.900927 

-1.098276 

-1.022516 

-.047748 

-.72/988 

-1.096276 

131.50 

-1 ,833999 

-1.078330 

-1.0*0480 

-.8591)67 

-.736397 

-1.070330 

132.00 

-1.803307 

-1.0590/5 

-1.059075 

-.872374 

-.745060 

-1.0590/5 

132.50 

-1.735305 

-1.040480 

-1.076330 

-.005284 

-.753985 

-1.040480 

133.00 

-1,709239 

-1.022516 

-1.098276 

-.893613 

-.763181 

-1.022516 

133.50 

-1 .633242 

-1.03515/ 

-1 ,  1 1 3V«*2 

-.912377 

-.772659 

-1.005157 

134.00 

-1.623133 

-.9883/8 

-1.1*0384 

-.926595 

-.762*27 

-.900378 

134.50 

-1 .592841 

-.972154 

-1.162577 

-.941204 

-.792496 

-.97215* 

135.00 

-1 .544249 

-.986463 

-1.185619 

-.956463 

-.802076 

-.956*63 

135.50 

-1  .507289 

-.941234 

-1.209529 

-.972154 

-.013580 

-.9*1204 

136.00 

-1.471813 

-.926595 

-1.23*350 

-.903378 

-.82*618 

-.926595 

136.50 

•1  .*3/802 

-.912377 

-1.260127 

-1.00515/ 

-.836003 

-.912377 

137.00 

-1.403158 

-.8)5613 

-1 .286909 

-1.022516 

—  .84  / 7 4 o 

-.896613 

137.50 

-1.3/3311 

-.865284 

-1.3147*7 

-1 .0434HU 

-.059067 

-.08528* 

13H.00 

”1 . 3-4  3694 

-.8723/4 

-1.3*3694 

-1.059073 

-.872374 

-.87237* 

138.30 

-1.314/47 

—  »009«6 / 

-1.373611 

-l.073?3o 

-.8862R4 

-.85906/ 

13V. 00 

-1.286909 

-.54  /7  48 

-1.405158 

-1.0932/6 

-.890613 

-.8*7748 
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13«>.50 

-1.260127 

-.836003 

-1,437802 

-1.113942 

-.912377 

-.836003 

140.00 

-1.234350 

-.824618 

-1.471813 

-1.140364 

-.926595 

-.82*618 

140.50 

-1.209529 

-.813580 

-1.507269 

-1.162577 

-.941284 

-.813580 

141.00 

-1.185619 

-.802476 

-1.544249 

-1.165619 

-.956463 

-.802876 

143.50 

-1,1 62a  77 

-.792496 

-1.582841 

-1.209529 

-.972154 

-.792496 

142.00 

-1.140364 

-.782427 

-1.623138 

-1.234350 

-.988378 

-.782427 

142.50 

-1.118942 

-.772659 

-1.665242 

-1.260127 

-1.005157 

-.772659 

143.00 

-1.095276 

-.763181 

-1.709239 

-1.266909 

-1.022516 

-.763181 

143.50 

-1.078330 

-.753965 

-1.75530b 

-1.31474/ 

-1.040480 

-.753985 

144.00 

-1.059075 

-.745060 

-1.803507 

-1*343694 

-1.059075 

-.745060 

144.50 

- 1 .040480 

-.738397 

-1.853999 

-1.373811 

-1.078330 

-.736397 

145.00 

-1.022516 

-.727938 

-1.906927 

-1.405156 

-1.098276 

-.727988 

145.50 

-1.00515/ 

-.719326 

-1.962449 

-1.437302 

-1*116942 

-.719826 

145,00 

-.986378 

-.711901 

-2.020735 

-1.471313 

-1*140364 

-.711901 

146.50 

-.9/2154 

-.704207 

-2.081972 

-1.507269 

-1*162577 

-.704207 

147.00 

-.956463 

-.696736 

-2.146359 

-1.544249 

-1.185619 

-.696736 

147.50 

-.941264 

-.689482 

-2.214116 

-1.583841 

-1.209529 

-.689482 

148,00 

-.926595 

-.642438 

-2.28=480 

-1.623138 

-1.234350 

-.682438 

148.50 

-.9123/7 

-.675597 

-2.360711 

-1.665242 

-1.260127 

-.675597 

140.00 

- •  8  3Hol  3 

-.668955 

-2.440094 

-1.709259 

-1.286909 

-.668955 

149.50 

-.685284 

-.662504 

-2.523937 

-1.755305 

-1.314747 

-.662504 

150.00 

-.8/2374 

-.686240 

-2.612580 

-1.803507 

-1.343694 

-.656240 

150.50 

-.859867 

-.650157 

-2.706398 

-1.853999 

-1.373811 

-.650157 

151.00 

-.847748 

-.644249 

-2.805799 

-1.906927 

-1.405158 

-.64*2*9 

151.50 

-.836003 

-.838514 

-2.9H235 

-1.962449 

-1.437802 

-.63851* 

152.00 

-.824618 

-.632944 

-3.023206 

-2.020735 

-1.471813 

-.632944 

152.50 

-.413580 

-.627537 

-3.142262 

-2.081972 

-1.50/269 

-.627537 

153.00 

-.802576 

-.622287 

-3.269016 

-2.146359 

-1.544249 

-.622287 

153.50 

-.792496 

-.617191 

-3.4041*8 

-2.214116 

-1.582841 

-.617191 

154.00 

-.762427 

-.612245 

-3.54P412 

-2.285480 

-1.623138 

-.*■12245 

154.50 

-.772659 

-.60/444 

-3.702654 

-2.360711 

-1,665242 

-.607444 

155.00 

-.763141 

-.602786 

-3.867«19 

-2.440094 

-1.709259 

-.602786 

155.50 

-.753985 

-.598266 

-4.044968 

-2*523937 

-1.755305 

-.598266 

156.00 

-.745060 

-.593482 

-4.235293 

-2.612580 

-1.803507 

-.593882 

154.50 

-.734397 

-.589630 

-4,4401*1 

-2.706398 

-1.853999 

-.569630 

15v . 00 

-.727988 

-.5M5507 

-*.661037 

-2.805799 

“1 .906927 

-.585507 

157.50 

-.719626 

-.581510 

-4.899713 

-2.9U235 

-1.962449 

-.581510 

168.00 

-.71 1901 

-.577636 

-5.159143 

-3.023206 

-2.020735 

-.577636 

158.50 

-.704207 

-.573482 

-5.438534 

-3.143262 

-2.081972 

-.573882 

159.00 

-,'696736 

-.570247 

-5.743631 

-3.269016 

-2.1*6359 

-.570247 

159.50 

-.669442 

-.586/26 

-6,076274 

-3.404148 

-2.21*116 

-.566726 

160.00 

-.682436 

-.463319 

-6.439978 

-3.548412 

-2.285*80 

-.563319 

160.50 

-.675597 

-.560022 

-6.638/ 73 

-3.702654 

-2.360711 

-.560022 

161.00 

-.666955 

-.556433 

-7.277375 

-3.867919 

-2.440094 

-.556833 

161.50 

-.662504 

-.553781 

-7.761329 

-4,044968 

-2.523937 

-.553/51 

162.00 

-.656240 

-.540/72 

-3.29/192 

-4.23529 3 

-2.612580 

-.550772 

162.60 

-.650157 

-.54  7496 

-8.692768 

-4.4401*1 

-2*706398 

-.547896 

163.00 

-.644249 

-.545120 

-9.557409 

-4.661037 

-2.805799 

-.545120 

163.50 

-.636514 

-.5*2442 

-10.302398 

-*.899/13 

-2*911235 

-.542*42 

164. UC 

-.632944 

-.SJ9?S2 

-11.1*1*63 

-5.158143 

-3*023206 

-.539862 

164.50 

-.627537 

-.5J7J/6 

-12.091*32 

-5.43H584 

-3.142262 

-.537376 

165.00 

-.6 222*7 

-.53*434 

-13.173233 

-5.743631 

-3.269016 

-.534964 

165.50 

-.617191 

-.532683 

-14.41293* 

-6.076274 

-3.40*148 

-.532683 

166.00 

-.612245 

-.5104/4 

-15.8*363* 

-6.434978 

-3.54!**  1  2 

-.530474 

166.50 

-.60  7-44 

-.528353 

-l /. 50/864 

-6.6387/3 

-3.70265* 

-.528353 

147.00 

-.602  746 

-.526820 

-19. *60377 

-7.2/7375 

-3.H*76;9 

-.526320 
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9 

b. 

b. 

167.60 

>.598266 

-.626374 

168.00 

.593882 

-.522513 

168.50 

.589630 

-.520/37 

169.00 

-.585507 

-.51*043 

169.50 

-.561510 

-.51/432 

170.00 

-.57 /636 

-.515902 

170.50 

-.573682 

-.514452 

171. 0C 

-.570247 

-.513081 

171.50 

-.566/26 

-.511789 

172.00 

-.563319 

-.510575 

17 2,59 

-.560022 

-.509438 

173.00 

-.556633 

-.508378 

173.50 

-.553/61 

-.50/393 

174.00 

-.550 7/2 

-.506483 

174.50 

-.54/896 

-.505648 

175.00 

-.645120 

-.504868 

175.50 

-.542442 

-.504201 

176.00 

-.539d62 

-.503587 

176.51 

-.5373/6 

-.503046 

177.00 

-.534*64 

-.502579 

177.50 

-.532683 

-.502183 

178.00 

-.6304/4 

-.501860 

178.60 

-.523363 

-.501609 

179.00 

-.626320 

-.501429 

179.50 

180.00 

-.6243/4 

-.501322 

b. 

Rs 

Re 

21.775936 

-7,761329 

-4.044968 

•24,551887 

-8.297192 

-4.235293 

■27.925102 

-8.892768 

-4.440141 

32.088637 

-9.557409 

-4.661037 

■3/. 324290 

-10.302398 

-4.899713 

44.058885 

-11.141463 

-5.158143 

52.969112 

-12.091452 

-5. 43«584 

63.191674 

-13.173233 

-5.743631 

■82.786443 

-14.412934 

-6.076274 

-15.843654 

-6.439978 

-17.507864 

-6.838773 

-19.463877 

-7.27/375 

-21.7/5936 

-7.761329 

-2*. 551887 

-8.29/192 

-27.925102 

-8.892/68 

-32.08863/ 

-9.55/409 

-37.324290 

-10.302398 

-44.058885 

-11.141463 

-52.969112 

-’2-091452 

-65.1916/4 

-13.173233 

-82.786443 

-14.412934 

-15.843654 

-17.50/864 

-19.460877 

-21.775936 
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-.524374 

-.522513 

-.520737 

-.519043 

-.517432 

-.515902 

-.514452 

-.513081 

-.511789 

-.510575 

-.509438 

-.508378 

-.507393 

-.506483 

-.505648 

-.504888 

-.504201 

-.503587 

-.503046 

-.502579 

-.502183 

-.501860 

-.501609 

-.501429 

-.501322 
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FIGURE  A-4.  DIFFRACTION  COEFFICIENTS 
(a  »  8  deg,  n  ■  1  +  a/n, 
R,  -  -0.502241) 
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TABLE  A- 5.  DIFFRACTION  COEFFICIENTS 
(a  -  8  deg,  n  *  1  +  a/TT,  R1  -  -0.50  2  241) 


0 

h. 

Ra 

h. 

b. 

Re 

b. 

0.00 

.50 

1.00 

1.50 

-.510249 

-.5)9207 

-.508240 

-.512558 

-.51382/ 

-.515173 

-12.973622 

-11.906665 

-10,971292 

-.512558 

-.513827 

-.515173 

2.00 

-.507347 

-.61659/ 

-10.146243 

-89.962173 

-.516597 

2.50 

-.606526 

-.618099 

"9,414462 

-68.582559 

-.518099 

3.00 

-.5057/9 

-.519681 

-8.762125 

-54.588656 

-.519681 

3.50 

-.505104 

-.521343 

-8.177923 

-44.786187 

-.521343 

4.00 

-.504501 

-.523087 

-7.652520 

-37.532240 

-.523087 

4.50 

-.603970 

-.524914 

"7.178151 

-32.094868 

-.524914 

5.00 

-.503511 

-.526824 

-6,748311 

-27.797088 

-.526824 

5.50 

-.503122 

-.628818 

-6.35/515 

-24.355165 

-.528818 

6.00 

-.502005 

-.530399 

-6.001107 

-21.547825 

-.530899 

6.50 

-.502558 

-.533067 

-3.675114 

-19.222811 

-.533067 

7.00 

-.502382 

-.536324 

-5.376129 

-17.272089 

-.535324 

7.50 

-.502276 

-.53/671 

-5.10)214 

-15.616995 

-.537671 

8.oo 

-.502241 

-.540109 

-4.847824 

-14.198979 

-.540109 

8.50 

-.5)2276 

-.542640 

-4.613747 

-12.973622 

-.542640 

0.00 

-.502332 

-.545266 

-4.397048 

-11.906665 

-.545265 

O.50 

-.802558 

-.54/987 

-4.196035 

-10.971292 

-.547987 

10.00 

-.502805 

-.550807 

-4.009215 

-10.146243 

-89.962173 

-.550807 

10.60 

-.503122 

-.353  726 

-3.835273 

-9.414462 

-66.582559 

-.553726 

11.00 

-.503311 

-.55674/ 

-3.673043 

-3. 762125 

-54.588656 

-.556747 

11.60 

-.503970 

-.559872 

-3.521490 

-8.177923 

-44.786187 

-.559872 

12.00 

-.504501 

-.663102 

-3,379691 

-7.652520 

-37.582240 

-.563102 

12.50 

-.505104 

-.566440 

-3.246821 

-7.178151 

-32.09*868 

-.566440 

13.00 

-.5037/9 

-.569888 

-3.122144 

-6.748311 

-27.79/088 

-.569888 

13.50 

-.606326 

-.673449 

-3.004995 

-6.357515 

-24.355165 

-.573449 

14.00 

-.50734/ 

-.577124 

-2.894778 

-6.001107 

-21.54/825 

-.577124 

14,50 

-.508240 

-.58091 / 

-2.790965 

-5.675114 

-19.222811 

-.580917 

15.00 

-.309207 

-.58*829 

-2.693040 

-5.376129 

-17.272089 

-.584829 

15.50 

-.510249 

-.588864 

-2.600591 

-5.101214 

-15.616795 

-•5H8B64 

16.00 

-.511 381 

-.593025 

-2.513209 

-4,84782* 

-14.1989/9 

-.593025 

16.  Sn 

-.312333 

-.597314 

-2.430529 

-4,613747 

-12.973622 

-.597314 

17.00 

-.513827 

-.601 735 

-2.352219 

-4.397048 

-11.70 j665 

-.601735 

17.60 

-.5131 7  j 

-.606290 

-2.277979 

-4.196035 

-10.771272 

-.606290 

18.99 

-.51039/ 

-.613984 

-2.207529 

-4,009215 

-10.1*6243 

-.610984 

18,50 

-.518099 

-.615819 

-2.140618 

-3. 8 35 ’73 

-7.414462 

-.615819 

19.00 

-.319081 

-.620799 

-2.077012 

-3.673043 

-8.762125 

-.620799 

19.5) 

-.321343 

-.625928 

-2.016498 

-3.521490 

-8.17/723 

-.625926 

20.00 

-.52308 / 

-.631211 

-1  .958860 

-3.379691 

-7.652520 

-.63121 1 

20.50 

- ,  52*  »  1 4 

-.6)6660 

-1,903977 

-3.246821 

-7.178151 

-.636650 

21.00 

-.52o824 

-.642231 

-1.851621 

-3.122144 

-6. / 483 1 1 

-.642251 

21.50 

-.529816 

-.646017 

-1.601653 

-3.004995 

-6.357515 

-.648017 

22.00 

-.530399 

-.653954 

-1.753947 

-2.394778 

-6.001107 

-.653954 

22.50 

-.5)3067 

-.660036 

-1.708)54 

-2.790955 

-8.675114 

— . 660  C  66 

23.00 

-.533324 

-.666358 

-1.664/57 

-2.693040 

-5.376129 

-.666358 

23.50 

-.53/0/1 

-.672836 

-1  .6230*3 

-2.600591 

-5.101214 

-.672836 

24.00 

-.540109 

-.679503 

-1.583106 

-2.513209 

-4.847824 

-.679505 

24.50 

-.5*2640 

-.636371 

-1,544847 

-2.430529 

-4.613747 

-.686371 

25.00 

-.3*3265 

-.693439 

-1.5061 76 

-2.352217 

-4.397048 

-.693439 

25.5) 

-.34/98/ 

-.700716 

-1.473006 

-<'.2 //97V 

-4.196035 

-.700716 

26.00 

-.5 J  0807 

-.70*209 

-l. *39259 

-2.20/529 

-4.009215 

-.708209 

26.50 

-.633/26 

-.715924 

-l. <.06860 

-C.140MH 

-3*838273 

-.715924 

27.00 

-.3 jo  74/ 

-.  723868 

-1. *75739 

-2.0/701? 

-3.673043 

-.723K68 
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0 

^e_ 

Rg_ 

b. 

27.5)0 

-.559872 

-.732C  .9 

-1.345831 

28.00 

-.563102 

-.740475 

-1.317077 

28. SO 

-.5664*0 

-.749152 

-1.289417 

29.00 

-.569686 

-.758091 

-1.262799 

29. SO 

-.573449 

-.767300 

-1.237173 

30,00 

-.57/124 

-.776788 

-1.212491 

30.  SO 

-.56091  / 

-.786584 

-1.188710 

31. 00 

-.584629 

-.796640 

-1.165786 

31. SO 

-.563664 

-.807024 

-1.143681 

32.00 

-.59JU25 

-.81  /  7  JO 

-1.122357 

32.  SO 

-.597314 

-.828768 

-1.10i731 

33.00 

-.601 73S 

-.840 ’ 50 

-1.081918 

33. SO 

-.606290 

-.851890 

-1.062737 

34.00 

-.610784 

-.564000 

-1.044209 

34.  SO 

-.615619 

-.876496 

-1.026307 

35.00 

-.620799 

-.689391 

-1.009003 

35. SO 

-.623928 

-.902702 

-.992273 

36.00 

-.631211 

-.916446 

-.976093 

36.  SO 

-.636650 

-.930637 

-.960441 

37.00 

-.642251 

-.945296 

-.945296 

37. SO 

-.648017 

-.960441 

-.930637 

38.00 

-.653954 

-.976093 

-.916445 

38.50 

-.660066 

-.992273 

-.902702 

39.00 

-.666358 

-1.009003 

-.889391 

39.50 

-.672836 

-1.026307 

-.876496 

40.00 

-.679505 

-1.944209 

-.864000 

40.50 

-.686371 

-l .062737 

-.851890 

41.00 

-.693439 

-1. J81918 

-.840150 

41.50 

-.700/16 

-1.101781 

- . 828768 

42.00 

-.708209 

-1.122357 

-.8.7730 

42.30 

-.715424 

-1.  143681 

-.807024 

43.00 

-.  723368 

-1.165786 

-.796640 

43. SO 

-.732049 

- 1 . 1887 i 0 

-.786564 

44.00 

-.  7'*04  75 

-1.212491 

-.776788 

44. SO 

-.749152 

-1.23/1 73 

-.767300 

45.00 

736091 

-1.262799 

-.758091 

45.  so 

-.767300 

-1.269417 

-, 749 152 

46.00 

-.776738 

-1.31/077 

-.  /404  75 

46.  SO 

786544 

-1.343831 

-.732049 

47.00 

-  ,  79601*0 

-1.375739 

-.723868 

47. SO 

-.807024 

-1.406860 

-.715924 

48. OC 

-.817730 

-1.439259 

-. 708209 

48. SO 

- ,828  7  36 

-1.473006 

-.700716 

49.00 

-.840150 

-1.5081  ,'6 

-.693439 

49.50 

-.831890 

-1 , 5** 4 8  4  7 

-.i>8/>3  7 1 

SO. 00 

-  ,  5  4  0  0  0 

-1.583106 

-.679505 

SO. SO 

- ,8 76*96 

-1.623043 

-.672836 

51.00 

-.834391 

-1,664/5/ 

-.666358 

51. SO 

-.902702 

-1 .  /1H354 

-.660066 

52.00 

-.918<*4'j 

-1.76394/ 

-.653954 

5?  .So 

-.930037 

-1.801658 

-.64801 7 

53,00 

-  .  9  •*  j  c  9  6 

-1 .851621 

-.642251 

53.50 

-.940441 

.9039// 

-.636650 

54.00 

-.974093 

-1. >98880 

-.631211 

54,50 

- ,9  *22  73 

-2.01  -.3 

• • 625928 

ss.oo 

-1.009003 

-2.0/7'. 

-.7)20  7  79 

b. 

b. 

-2.016498 

-3.521*90 

-.7320*9 

-1.958580 

-3.379691 

-.740*75 

-1.903977 

-3.246821 

-.749152 

-1.851621 

-3.122144 

-.750091 

-1.8016S8 

-3.00*995 

-.767300 

-1.753947 

-2.89*778. 

-.776788 

-1.708354 

-2. 790955 

-.786564 

-1.664757 

-2.693040 

-.796640 

-1.623043 

-2.600591 

-.807024 

-1.583106 

-2.513209 

-.817730 

-1 .544847 

-2*430529 

-.828768 

-1 .508176 

-2.352219 

-.840150 

-1.473006 

-2.277979 

-.851890 

-1.439259 

-2. 2075?9 

-.b64000 

-1.406860 

-2.140618 

-.876496 

-1.375739 

-2.07701? 

-.889391 

-1.345331 

-2.016498 

-.902702 

-1.317077 

-1.958880 

-.916445 

-1.289417 

-1.903977 

-.930637 

-1.262799 

-1.851621 

-.945296 

-1.237173 

-1.801658 

-.960441 

-1.212491 

-1.755947 

-.976093 

-1.168710 

-1.708354 

-.992273 

-1.165786 

-1.6647S7 

-1.009003 

-1.143631 

- !  .623043 

-1.026307 

-1.122357 

-1.583106 

-1.044209 

-1.101  781 

- 1  .54**04  7 

-1.062737 

-1.081918 

-1.508176 

-1.081918 

-1.062/37 

-. .473006 

-1.101781 

-1.044209 

-1.439259 

-1.122357 

-1.026307 

-1.406860 

-1.143681 

-1.009003 

-1.375739 

-1.165786 

-.992273 

-1.345831 

-1.168710 

-.976093 

-1.31 7077 

-1.212*91 

-.960441 

-1.289417 

-1.237173 

-.945296 

-1.262799 

-1.262799 

-.930637 

-1.237173 

-1.289*17 

-.916445 

-1.212491 

-1.317077 

-.902702 

-1.188710 

-1.3*5831 

-.339391 

-1.165786 

-1.375739 

‘ -.876496 

-1.143601 

-1. *06860 

-.864000 

-1.122357 

-1.439259 

-.851690 

-1.101781 

-1.473006 

-.640150 

-1.081918 

-1.506176 

-.32.3  768 

-1.062737 

-1.54*6*7 

-.817730 

-1.0*6209 

-1.583106 

-.807024 

-1.026307 

-1.623043 

-.796640 

-1 .009003 

-1.66*757 

-.786564 

-.992273 

-1.70«35* 

-.776708 

-.976093 

-1.753947 

-.767300 

-.960441 

-1 .801658 

-.758091 

-.9*5296 

-1.851621 

-. 749152 

-.930637 

-1.903977 

- , 740475 

-.916**5 

-1.950680 

-.7320*9 

-.90270? 

-2.016*96 

-.72  Mh8 

-.889391 

-2.077012 
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0 

Re 

k 

k 

k 

k 

55.50 

-1.025507 

-2.140618 

-.615819 

-.715924 

-.876496 

-2.140618 

56.00 

-i.0*-»209 

-2.207529 

-.610914 

-.708209 

-.864000 

-2.207529 

56.60 

-1.062737 

-2.277979 

-.606290 

-.700716 

-.851890 

-2.27  779 

57.00 

-1.01191” 

-2.352219 

-.601735 

-.693439 

-.840150 

-2,352219 

57.50 

-1,101711 

-2.430529 

-.597314 

-.686371 

-.128768 

-2.430529 

51.00 

-1.122357 

-2.513209 

-.593025 

-.679505 

-.81 7730 

-2.513209 

58.50 

-1.143011 

-2.603591 

-.538164 

-.672836 

-.807024 

-2.600591 

.  0  0 

-1.165710 

-2.691040 

-.514829 

-.666351 

- • 79b640 

-2.693040 

59.50 

-1.111710 

-2.790965 

-.510917 

-.660066 

-.786564 

-2.790955 

60.00 

-1.212491 

-2.19477b 

-.577124 

-.653954 

-.776781 

-2.894778 

60.50 

-1.237173 

-3.004995 

-.573449 

-.648017 

-.767300 

-3.00*995 

61.00 

-1.252799 

-3.122144 

-.569131 

-.642251 

-.751091 

-3.1221*4 

61.50 

-1.21941 7 

-3.245121 

-.566440 

-.636650 

-.7491*2 

-3.246821 

u2  ,00 

-1.317077 

-3.379691 

-.563102 

-.631211 

-.74(1475 

-3.379691 

6?. 50 

-1.345131 

-3.521490 

-.559872 

-.625921 

-.732049 

-3.521*90 

65.00 

-1.375739 

-3.673043 

-.356747 

-.620799 

-.723863 

-3.673043 

63.50 

-1.406300 

-3.035273 

-.353726 

-.615119 

-.7l592* 

-3.835273 

64.00 

-1.439259 

-4.009215 

-.550907 

-.610914 

-.701?09 

-4.009215 

64.50 

-1.473006 

-4. I960  35 

-.547917 

-.606290 

-.700716 

-4.196035 

65.00 

-1.501176 

-4.397041 

-.545265 

-.601735 

-.693*39 

-4.3970*1 

65.50 

-1 .54414  7 

-4.613747 

-.542640 

-.597314 

-.686371 

-4.613747 

66.00 

-1.513106 

-4,147124 

-.540109 

-.593025 

-.679505 

-4.84782* 

66.60 

-1.623043 

-5.101214 

-.537671 

-.518164 

-.672136 

-5.10121* 

67.00 

-1 .604 '5 7 

-5.376129 

-.535324 

-.584829 

-.666358 

-5.376129 

67.50 

-1.701354 

-5.675114 

-.533067 

-.580917 

-.660066 

-5.675114 

68.00 

-1.753947 

-6.00110/ 

-.530999 

-.577124 

-.65395* 

-6.001107 

66.50 

-1.101651 

-6.357515 

-.528918 

-.573449 

-.6*8017 

-6.357515 

69.00 

-1.151o21 

-6.741311 

-.526824 

-.569888 

-.642251 

-6.748311 

69,50 

-1.903977 

-7.1 71151 

-.524914 

- . 566440 

-.636650 

-7.178151 

70.00 

-1 .956310 

-7.652520 

-.323017 

-.563102 

-.631211 

-7.652520 

70.50 

-2.016.98 

-8.177923 

-.521343 

-.559R72 

-.625928 

-1.177923 

71.00 

-2.077012 

-1.762125 

-.519691 

-.536747 

-.620799 

-1.762125 

71.50 

-2.140019 

-9.414462 

-.511099 

-.533726 

.,613819 

-9.41**62 

7?. 00 

-2.207529 

-10.146?43 

-.516597 

-.5S0107 

-.61098* 

-10.1462*3 

7?. 50 

-2.277979 

-10.971292 

-.515173 

-.34  7987 

-.606290 

-10.971292 

73.00 

-2.352219 

-11.906665 

-.513927 

-.5*5265 

-.601735 

-11.906665 

73.50 

-2.430529 

-12.973622 

-.512551 

-.5*2640 

-.59731* 

-12.973622 

74.00 

-2.613209 

-14.191979 

-.511366 

-.540109 

-.593025 

-1 4 . 1 9H97V 

74.60 

-2.600o9l 

-15.61699b 

-.510249 

-.537671 

-.58186* 

-15.616995 

75.00 

-2.6930-0 

- 1  7.2  720d9 

-.509207 

-.535324 

-.58*829 

-17.272019 

75.50 

-2.790955 

-19.222111 

-,50824v 

-.533067 

-.510917 

-19.222811 

76.00 

-2.194771 

-21.547125 

-.*>0  .'34  7 

-.530899 

-.57712* 

-21.5*7125 

76.60 

-3.00-995 

-24,3b5l6b 

-.606526 

-.52M311 

-.573**9 

-24.355165 

77.00 

-3.122144 

-2  7.79  70-31 

-.505779 

-.52682* 

-.569888 

-27.797088 

77,50 

-3.2-3121 

-32.094461 

-.505104 

-.52*91* 

-.5664*0 

-32.09*861 

78,00 

-3.179691 

-37.5122*0 

-.504501 

-.523087 

-.563102 

-37, 5122*0 

75.50 

-3.521490 

-44 . 716  12 7 

-.503970 

-.5213*3 

-.559872 

-44.786187 

79.00 

-3.673043 

-b4.SH'}  j6 

-.bOjSl 1 

-.819661 

-.5567*7 

-54.518656 

79.50 

-3.1*5273 

-61.612559 

-.503122 

-.511099 

-.553726 

-68.M2559 

M0, 00 

-4.009215 

-19.9621 73 

-.502105 

-  •  3 1  i'V*  7 

-.550807 

-19.962173 

MO. 50 

-4 .  l  ">•:  15 

-. 50235- 

-.315173 

-  .54  7Vl7 

11.01 

-4.39/3*1 

-.302392 

-.51 J«27 

-.5*5265 

11.50 

-4.61J747 

-.602276 

-.312551 

-.5425*0 

A?  .00 

12.50 

M3. 00 

-5.376129 

-.502312 

-.509207 

-.53532* 
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6 

Rc 

Ra 

h 

h. 

Rg. 

h. 

93.60 

-5.875114 

-.502558 

-.5082*0 

-.533067 

84.00 

-6.301 107 

-.502805 

-.5073*7 

-.530899 

84.50 

-6.357.j15 

-.503122 

-.506528 

-.526818 

H5.00 

-6. 748 J 1 1 

-.503511 

-.S05779 

-.528024 

85.50 

-7.1  7tJl51 

-.503970 

-.50510* 

-.52*914 

88,00 

-7.652920 

-.504501 

-.504501 

-.523087 

85.50 

-H.l //V2J 

-.505104 

-.503970 

-.521343 

87.00 

-8 . 7<’2 12s 

-.505779 

-.503811 

-.519681 

87.50 

-°. 4 1*462 

-.606526 

-.^03122 

-.518099 

88.00 

-10. 1*6243 

-.5073*7 

-.502805 

-.516597 

88.60 

-10.9/1292 

-.5082*0 

-.502558 

-.513173 

88.00 

-11 .9 Ji )05 

-.509207 

-.602382 

-.513327 

89.50 

-l’.'»/Jo22 

-.5102*9 

-.502278 

-.512358 

90.00 

90.30 

-16.618995 

-.512558 

-.502276 

-.S10249 

91.00 

-17.272009 

-.513827 

-.302382 

-.509207 

91.50 

-19.222311 

-.515173 

-.502558 

-.508240 

9?.  00 

-21.54/325 

-89.962173 

-.516597 

-.502805 

-.507347 

-89.962173 

92.50 

-24.365165 

-66.592559 

-.519044 

-.503122 

-.506526 

-68.582559 

93.00 

-27.7* /066 

-54.588656 

-.519881 

-.503511 

-.503779 

-5* .580656 

93.50 

-32.0  *4603 

-44.788187 

-.5213*3 

-•503'' 70 

-.303104 

-44.736137 

94.00 

-3  / .652243 

-37.592240 

-.523087 

-.504501 

-.504501 

-37.5822*0 

94.50 

-44. /Osld/ 

-32.09*366 

-.52*9’* 

-.50510* 

-.503970 

-32.09*868 

95.30 

-54.566658 

-27.797(,«M 

-.528924 

-.505779 

-.503311 

-27.797038 

96.50 

-89.832639 

-24.358180 

-.529918 

-.506526 

-.503122 

-24.355163 

98.00 

-89.9521 73 

-21.0*7.925 

-.530399 

-.5073*7 

-.502805 

-21. 54'* 28 

96.50 

-19.222811 

-.533067 

-.5082*0 

-.502368 

-19.22V  : : 

97.00 

-17.272039 

-.535324 

-.309207 

-.502382 

-17.27<':r>9 

97.50 

-15.616995 

-.537671 

-.5102*9 

-.502276 

-15.618995 

96.09 

96.50 

99.  19 

-11.906565 

-.5*5285 

-.513927 

-.502382 

-11.906665 

09.50 

-10.971542 

-.547987 

-.515173 

-.502538 

-10.971292 

1 00 ,00 

-10.1*62*3 

-.550907 

-.516597 

-.502003 

-10.1*6243 

130.50 

-9.41**62 

-.553726 

-.518099 

-.50312? 

-9.41**62 

1 0 1 . 0  J 

-8. 762120 

-.5557*7 

-.519691 

-.5035*1 

-8.762125 

101. 50 

-3.177423 

-.555972 

-.521343 

-.503970 

-8.177923 

102.00 

-7.552620 

-.563102 

-.523097 

-.50*301 

-7.652520 

132.50 

-7.1 78lol 

-.566**0 

-.52*014 

-.50510* 

-7.170*51 

133.00 

-4.  »*4J1 l 

-  .869‘,08 

-.526824 

-.505779 

-6.74K3, 1 

103.50 

-6. 357515 

-.573**9 

-.529818 

-.506526 

-0.357515 

13*. 39 

-6.901107 

-.57712* 

-.530899 

-.5073*7 

-6.001107 

104. 5J 

-5.670114 

-.300917 

-.533067 

-.5082*0 

-5.67511* 

135.93 

-6,375124 

-.58*929 

-.535324 

-.509207 

-5.376129 

1 05.50 

-5.10121* 

-.5*098* 

-.5 JT67 1 

-.5102*9 

-5. 10121* 

1C6.99 

-*  ,9*  7»2* 

-.89J925 

-.3*0109 

-.311366 

-4, »*782* 

194, 3.' 

-*»6 i 37* / 

-.59731* 

-.5*26*0 

-.312638 

-0.6137*/ 

107.30 

-4.J47.J46 

-.*01 725 

-.3*6*63 

-.513027 

-*.397040 

107.>0 

-*. 146035 

-.*062*0 

-.5*/4P7 

-.513173 

"*.196432 

194.90 

-89.96?! 73 

-*.039215 

-.*10486 

-.530*07 

-.516397 

-4.00V213 

IC9.3’ 

-6». 592559 

-J.JJ637J 

-,41681V 

-.553726 

-.616094 

-3.035273 

1  09.'*,' 

-54.583056 

*3.6730*3 

-,6?j7*9 

-.5367*7 

-.519081 

-3.6730*3 

1 34, 3 o 

-** • /« ill  7 

-3.521*90 

-.425928 

-.539972 

-.5213*3 

*3.521490 

113.39 

-37.5022*3 

-J. 379641 

-.6312: 1 

-.*•63102 

-.523087 

-3.379691 

U".69 

-J?. 0*064 

-3.2*6*21 

-.5J4650 

-.5684*0 

-.52*9|* 

-3.2*6921 

111.39 

-2  7,  7  *  /  o  <6 

-J. 1221** 

-.**2261 

-.5*48$n 

-.52902* 

*3.1221** 
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0 

Re. 

Rfl_ 

R4 

h. 

Re 

111.50 

-26.355165 

-3.004995 

-.648017 

-.573449 

-.528818 

-3.004995 

11?. 00 

-21.547326 

-2.894776 

-.653954 

-.577124 

-.530899 

-2.894778 

112.50 

-19.222611 

-3. 740955 

-.660066 

-.580917 

-.533067 

-2,790955 

113.00 

-17.272084 

2.693040 

-.666330 

-.584829 

-.535324 

-2.6930**0 

1 13.50 

-15.616445 

-2.600691 

-.672836 

-.588864 

-.53767) 

-2.600591 

110.00 

-14.142474 

-2.513209 

-.679505 

-.543025 

-.540109 

-2.513209 

114.50 

-12. 973o22 

-2.430529 

-.686371 

-.597314 

-.542640 

-2.430529 

115.00 

-11.906665 

-2.352219 

-.693434 

-.601 735 

-.545265 

-2.352219 

115.50 

-10.471242 

-2.277979 

-.700716 

-.606290 

-.547987 

-2.277979 

116.00 

-10.146243 

-2.207529 

-.708209 

-.610984 

-.5508Oi 

-2.207529 

116.60 

-9.414462 

-2.140616 

-.715924 

-.613819 

-.553726 

-2.140618 

117.00 

-3.762125 

-2.07  '012 

-.723868 

-.620799 

-.556747 

-2.077012 

117.60 

-8.177923 

-2.016498 

-.732044 

-.625928 

-.559872 

-2.016493 

118.00 

-7.662520 

-1.958680 

-.740475 

-.631211 

-.563102 

-1.958880 

118.60 

-7.1 78151 

-1.903477 

-.749152 

-.636650 

-.566440 

-1.903977 

110,00 

-6.746311 

-1.651621 

-.  758041 

-.642251 

-.569888 

-1.851621 

119.50 

-6.357615 

-1.801658 

-.767300 

-.648017 

-.573449 

-1,501658 

120.00 

-6.O01107 

-1.753947 

-.776788 

-.653954 

-.577124 

-1.753947 

120.60 

-5.675114 

-1.708354 

-.786364 

- .660066 

-.580917 

-1.709354 

121.00 

-5.376129 

-1.664757 

-.796640 

-.666355 

-.584829 

-1.664757 

121.50 

-6.101214 

-1.623043 

-.807024 

-.672836 

-.588864 

-1.623043 

122.00 

-'*.647324 

-1.533106 

-.817730 

-.679505 

-.593025 

-1.583106 

122.50 

-4.61 3747 

-1.544347 

-.828768 

-.686371 

-.597314 

-1 .544847 

123.00 

-4.347048 

-1.503176 

-.840150 

-.693439 

-.601735 

-1.508176 

123.50 

-4.146035 

-1.473006 

-.851890 

-.700716 

-.606290 

-1.473008 

124.00 

-4.009215 

-1.439259 

-.864000 

-.708209 

-.610984 

-1,439259 

124.50 

-3.3 35273 

- 1 • 406860 

-.876496 

-.715924 

-.615819 

-1.406860 

125.00 

-3.673043 

-1.375739 

-.884391 

-.721868 

-.620799 

-1.375739 

125.50 

-3.521440 

-1.345831 

-.90  "702 

-.732049 

-.625928 

-1.345831 

126.00 

-3.379641 

-1.317077 

-.9  6445 

-.740475 

-.631211 

-1.317077 

126.50 

-3.243621 

-1 .239.-*l  7 

-.930637 

-.749152 

-.636650 

-1.289417 

127.00 

-3.12214** 

-1,262799 

-.945296 

-.758091 

-.642251 

-1.262799 

127.50 

-3.004495 

-1.2371 73 

-.960441 

-.767300 

-.64801' 

-1.237173 

128.00 

-2.844778 

-1.212491 

-.976093 

-.776788 

-.653954 

-1.212491 

128,50 

-2.740455 

-1.183710 

-.992273 

-.786564 

-.660066 

-1,188710 

129.00 

-2.643040 

-1.165786 

-1.009003 

-.796640 

—  *666358 

-1.165786 

129.50 

-2.600341 

-1 . 143681 

-1,026307 

-.807024 

-.672036 

-1. 143681 

130.00 

-2.51J209 

-1. 122357 

•  1.044209 

-.317730 

-.679505 

-1.122357 

130.50 

-2.430529 

-1.101 781 

-1.062737 

-.828768 

-.686371 

-1.101781 

131.00 

-2.352219 

-1.061918 

-1.081918 

—.849150 

-  .693439 

-1.08191b 

131.50 

-2.277474 

-1.062737 

-1.1017 6 1 

'  -  .851390 

-.700716 

-1.062737 

132.00 

-2.207329 

-1 .044209 

-1.122357 

-.884000 

-•  7  oM209 

-1.044209 

132.60 

-2.l40ol8 

-1 .02630  7 

-1 . 143681 

-.876496 

-.715924 

-1.02*«30  7 

133.00 

-2.077012 

-1.00900J 

-1.165786 

-.989391 

-.723868 

-1.00900J 

133.50 

-2.016496 

-.942273 

-1.188710 

-.902792 

-.732049 

-.992273 

134.00 

-1.958680 

-.476093 

-1 .2124V1 

-.916445 

-.740476 

-.976093 

134.50 

-1.90J477 

-.960441 

-1.237173 

-.930637 

-,749192 

-.960441 

135.00 

-1.831621 

-.945294 

-1 .262799 

-.945296 

-.758001 

-,94529b 

135.60 

-1.801438 

-.430637 

-1.289417 

-.940441 

-.76/300 

-.930637 

136.00 

-1 .  73 344 7 

-.416445 

-1.317077 

-.9*6093 

-.776783 

—  ,  9 1 44  43 

136.50 

-1.  708354 

-.402702 

-1.345831 

-.992273 

-.788564 

-.902702 

137.00 

- 1 . 604  7 5  7 

-.864391 

-1.375734 

-1.009003 

-.796640 

-.889391 

137,50 

-i  ,6.23043 

-.8  76496 

-l ,406850 

-1 .026307 

-.*•0702* 

-.676496 

138.00 

-1 .563106 

-.864000 

-1  .4392,59 

-1 .344209 

-.8*  7  7.10 

-.«64900 

1  38.60 

-  1 .54464  7 

-.681390 

-1  .-.73006 

-1 .  '62737 

-,M?8/6H 

-.451890 

139.00 

-1  .50'.'  1  76 

-.840150 

-] .5481 76 

-1.08! 416 

-.84015" 

-.'•.•.ilia 
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9 

h. 

h. 

Rg_ 

h. 

139.50 

“1 .473006 

-.828768 

-1.544647 

-1.101781 

-.851890 

-.828768 

140.00 

-1.439259 

-.81 7730 

-1.583106 

-1.122357 

-.864000 

-.817730 

140. 50 

-1.406960 

-.'307024 

-1.623043 

-1.143681 

-.876496 

-.807024 

141.00 

-1.375739 

-.796640 

-1.664757 

-1.165786 

-.889391 

-.796640 

141.50 

-1.345631 

-•  786504 

-1.708354 

-1.188710 

-.902702 

-.786564 

142.00 

—  1.31 7  9  7  7 

-. 776768 

-1.753947 

-1.212491 

-.916445 

-.776788 

142.50 

-1.269417 

-.76/300 

-1.001658 

-1.237173 

-.930637 

-.767300 

143.00 

-1.242799 

-.754091 

-1.851621 

-1.262799 

-.945296 

-.758091 

143.50 

-1.2371 73 

-.749152 

-1.903977 

-1.269417 

-.960441 

-.749152 

144.00 

-1.212491 

-.740475 

-1.958880 

-1.317077 

-.976093 

-.740475 

144.50 

-1.166710 

-.732049 

-2.016498 

-1.345831 

-.992273 

-.732049 

145.00 

-1 .195766 

-.723868 

-2.077012 

-1.375739 

-1.009003 

-.723868 

145.50 

-1.1 4366 1 

-.715924 

-2.140618 

-1.406860 

-1.026307 

-.715924 

1 4ft ,00 

-1.122357 

-.708209 

-2.20  7529 

-1.439259 

-1.044209 

-.708209 

144.50 

-1.101761 

-.700716 

-2.277979 

-1.473006 

-1.062737 

-.700716 

147.00 

-1.J61916 

-.693439 

-2.352219 

-1.508176 

-1.081918 

-.693439 

147,50 

-1.062/37 

-.646371 

-2.430529 

-1.544847 

-1.101781 

-.686371 

140.00 

-1.044209 

-.679505 

-2.513209 

-1.553106 

-1.122357 

-.679505 

148.50 

-1.026307 

-.6  7  2836 

-2.600591 

-1.623043 

-1.143681 

-.672836 

149.00 

“1.009 003 

-.666334 

-2.693040 

-1.664757 

-1.165786 

-.666358 

149.40 

-.9922/3 

-.660066 

-2.790955 

-1.708354 

-1.188710 

-.660066 

150.00 

-.97609J 

-.653954 

-2.894778 

-1.753947 

-1.212491 

-.653954 

150.40 

-.900441 

-.648017 

-3.004995 

-1.801656 

-1.237173 

-.648017 

151.00 

-.945296 

-.642251 

-3.122144 

-1.851621 

-1.262799 

-.642251 

151.50 

-.930637 

-.636650 

-3.246821 

-1.903977 

-1.289417 

-.636650 

152.00 

-.916445 

-.631211 

-3.379691 

-1.958880 

-1.317077 

-.631211 

152.50 

-.902702 

-.625926 

-3.521490 

-2.016498 

-1.345831 

-.625928 

153.00 

-.369391 

-.620799 

-3.673043 

-2.077012 

-1.375739 

-.620799 

153.50 

-.0/6496 

-.615819 

-3.335273 

-2.140618 

-1.406860 

-.615819 

154.00 

- .664000 

-.610984 

-4.009215 

-2.207529 

-1.439259 

-.610984 

154,50 

-.651690 

-.600290 

-4.196035 

-2.277979 

-1.473006 

-.606290 

155.00 

-.640150 

-.601  735 

-4.397048 

-2.352219 

-1.508176 

-.601735 

155,50 

-.626/66 

-.59/314 

-4.613747 

-2.430529 

-1 .544847 

-.597314 

154.00 

-.41 773 0 

-.593025 

-4,047824 

-2.513209 

-1.583106 

-.593028 

154.50 

-.40  7024 

-.546864 

-5.101214 

-2.600591 

-1.623043 

-.588864 

157.00 

-. 796940 

-.584829 

-5.376129 

-2.693040 

-1.664757 

-.584829 

157.50 

-«  766354 

-.580917 

-5.675114 

-2.790955 

-1.708354 

-.580917 

ISA. 00 

-.776/ 66 

-.577124 

-6.001107 

-2.894778 

-1.753947 

-.57712-. 

14M.50 

-.76/300 

-.573449 

-6.357515 

-3.004995 

-1.801658 

-.573449 

159.00 

-.  .'54  091 

-.5o98«6 

-6.748311 

-3. 122144 

-1.851621 

-.569888 

149.40 

-.749152 

-.566440 

-7,178151 

-3.246821 

-1.903977 

-.566440 

140.00 

-.74J4/5 

-.503102 

-7.652520 

-3.379691 

-1.958880 

-.563102 

14O.40 

-.  7-32049 

-.559872 

-8.177923 

-3.521490 

-2.016498 

-.559872 

It  1.00 

- . 723466 

-.556747 

-6. 762125 

-3.673043 

-2.077012 

-.556747 

141.50 

-.715324 

-.553726 

-9.414462 

-3.835273 

-2.140618 

-.553726 

142.00 

-. 704209 

-.550807 

-10.146243 

-4.009215 

-2.207529 

-.560807 

142.50 

-.700714 

-.54/987 

-10.971292 

-4.196035 

-2.277979 

-.547987 

103.00 

-.6934 J9 

-.545265 

-11.906665 

-4.397048 

-2.352219 

-.545265 

143.50 

-.604371 

-.542640 

-12.973622 

-4.613/47 

-2.430529 

-.642640 

144.00 

-.4  '35?5 

-.540109 

-U.  19«979 

—4 , 847824 

-2.513209 

-.540109 

164.50 

-.7.72634 

-.5)7671 

-13,616895 

-5.101214 

-2.600591 

-.537671 

145.00 

-.666354 

-.535324 

-17.272069 

-5.376129 

-2.693040 

-.535324 

16-..50 

-«7>4U066 

-.333967 

-19  ,???3 1 1 

-5.675114 

-2.790955 

-.533067 

144.0'? 

• ,453954 

-.5  19899 

-21.547825 

-6.001107 

-2. *94778 

-.530399 

144.50 

-.6-»3Jl  7 

-.328818 

-24.355165 

-6.357515 

-3.004995 

-.528818 

147.00 

-.64.2251 

-  .5268^4 

-27.797086 

-0.74631  1 

-3. 122144 

-.528624 
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0 

Re. 

R3 

R4 

h. 

Re 

167. 50 

-.636650 

-.524914 

-32.094868 

-7.178151 

-3.246821 

-.524914 

160.00 

-.631211 

-.523087 

-3/. 582240 

-7.652520 

-3.379691 

-.523087 

163.60 

-.625928 

-.521343 

-44.786187 

-8.177923 

-3.521490 

-.521343 

169.00 

-.620/99 

-.519681 

-54.588656 

-8.762125 

-3.673043 

-.519681 

169,50 

-.615519 

-.518099 

-68.582559 

-9.414462 

-3.835273 

-.518099 

170.00 

-.610984 

-.516597 

-89.962173 

-10.146243 

-4.009215 

-.516597 

170.50 

-.606290 

-.515173 

-10.971292 

-4,196035 

-.515173 

171.00 

-.601735 

-.513627 

-11.906665 

-4.397048 

-.513827 

171.50 

-.597314 

-.512556 

-12.9  73622 

-4.613747 

-.512558 

17?. 00 

-.593025 

-.511366 

-14.198979 

-4.847824 

-.511366 

17?. 50 

-.5«>8eo4 

-.510249 

-15.616995 

-5.101214 

-.510249 

1 73.00 

-.504629 

-.509207 

-17.272009 

-5.376129 

-.509207 

173.50 

-.50091 J 

-.508240 

-19.222811 

-5.675114 

-.508240 

174.00 

-.577124 

-.507347 

-21.54  7825 

-6.001107 

-.507347 

174.50 

-.573449 

-.506526 

-24.355165 

-6.357515 

-.506526 

175.00 

- , 569688 

779 

-27.797088 

-6.7483’). 

-.505779 

175.50 

-.366440 

-.505104 

-32.094868 

-7.178151 

-.505104 

176.00 

-.563102 

-.504501 

-37.582240 

-7.652520 

-.504501 

176.50 

-.539672 

-.501-70 

-44.786187 

-8.177923 

-.503970 

177.00 

-.556747 

-.503511 

-54.588656 

-8.762125 

-.503511 

177.50 

-.553726 

-.503122 

-60.582559 

-9.414462 

-.503122 

178.00 

178.50 
179.00 

179.50 
180.00 

-.550607 

-.547967 

-.543265 

-,54?o40 

-.502805 

-.502558 

-.502382 

-.502276 

-d9. 962173 

-10.146243 

-10.971292 

-11.906665 

-12.973622 

-.502805 

-.50255B 

-.502382 

-.502276 
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ASPECT  ANGLE.  DEGREE5(X10  ») 


FIGURE  A- 5.  DIFFRACTION  COEFFICIENTS 
(a  ■  10  deg,  n  *  1  +  a/n, 
Ri  -  -0.503433) 
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TABLE  A-6.  DIFFRACTION  COEFFICIENTS 
(a  *  10  deg,  n  =  1  +  a/n ,  Rl  ==  -0.503433) 


0  Rg_  h.  h. 


h.  h 


R, 


0.00 

.SO  -.516151 

1.00  -.514628 

1.50  -.513580 

2,00  -.512408 

2.50  -.511310 

3.00  -.5102bS 

3.50  -.509334 

4.00  -.506455 

4.50  -.50/649 

5.00  — . 506414 

5.50  -.506260 

6.00  -.506667 

6.50  -.505135 

7.00  -.504682 

7.50  -.504300 

8.00  -.503988 

8.50  -.503/45 

9.00  -.5033/2 

9.50  -.503468 

10.00  -.503433 

10.60  -.503463 

11.00  -.5035/2 

11.50  -.503/45 

12.00  -.503983 

12.50  -.504300 

13.00  -.604682 

13.50  -.505135 

14.00  -.603667 

14.60  -.50fe25o 

15.00  -.506914 

15.50  -.53/649 

16.00  -.508455 

16.50  -.509834 

17.00  -.510285 

17.50  -.511310 

18,00  -.512408 

18.50  - .6 1  Bobo 

19. 00  -.514328 

19.50  -.516151 

20.00  -.51/551 

20.50  -.519027 

21.00  -.520682 

21.50  -.522216 

22.00  -.523430 

22.50  -.525/25 

23.00  -.52/602 

23.50  -.529562 

24.00  -.531606 

24.50  -.533/36 

25.00  -.535453 

25.50  -,83»253 

26.00  -.543052 

24.60  -.443138 

27,00  -.6*6/16 


-.519027 

-5.704958 

-.520582 

-6.123159 

-.522216 

-7.600593 

-.523930 

-7.129309 

-.525725 

-6.702645 

-.52/602 

-6.315026 

-.529562 

-5.961732 

-.531606 

-5.633749 

-.533736 

-5.342642 

-  .535953 

-5.070459 

-.538258 

-4.819646 

-.540652 

-4.587994 

-.543136 

-4.373565 

-.545716 

-4.1746/1 

-.248388 

-3.969828 

-.551155 

-3.817725 

-.554021 

-3.657205 

-.556986 

-3.507240 

-.560052 

-3.366914 

-.563221 

-3.235411 

-.566496 

-3.112000 

-.569878 

-2.996025 

-.573369 

—2 ,686896 

-.576973 

-2.784081 

-.580691 

-2.687099 

-.584526 

-2.5^5514 

-.588481 

-2.508931 

-.592553 

-2.426992 

-.546760 

-2.349369 

-.601091 

-2.275763 

-  ,605552 

-2,205901 

-.610148 

-2.139533 

-.614881 

-2.076430 

-.619756 

-2.016332 

-.6247  76 

-1.959194 

-.629944 

-1.904689 

-.635265 

-1.852/01 

-.640/42 

-1.8030/9 

-.646381 

-1.755681 

-.632184 

-1.7103/9 

-.656158 

-1.667050 

-.664306 

-1.625563 

-.6/0634 

-1.585873 

-.6/714/ 

-1  .547824 

-.663850 

-1 .511346 

-.690/50 

- 1 .476354 

-.69/851 

-1,4427/0 

7Q5l61 

-1,410520 

-.712686 

-1,379536 

-.720432 

-1,349754 

-.723406 

-1.321U3 

-.736616 

-1,293556 

-. 745070 

-1.267035 

-.7537  76 

-1.241495 

-76.718262 

-58.958658  97.816830 

-47.2/5975  87.318523 

-39.050865  80*588842 

-32.975525  76.382792 

-28. 324771  74.063093 

-24.664524  73.320789 

-21.719341  74.063093 

-19.306198  76.382792 

-17.298864  60.588842 

-15.607552  87.318523 

-14.166/19  97.816830 

-12.927451 

-11.852544 

-10.913221 

-10.086900 

-9.355626 

-8.704956 

-8.123154 

-7.600598 

-7.129309  -76.718262 

-6.702645  -58.956658 

-6.315026  -47.275975 

-5.961732  -39.050865 

-5.638/49  -32.975525 

-5.342642  -28.324771 


-5.070459 

-24.66*524 

-4.819648 

-21.719341 

-4.567994 

-19.306198 

-4.373565 

-17.29886* 

-4.1746/1 

-15.607552 

-3.969826 

-14.166719 

-3.817725 

-12.927451 

-3.657205 

-11.8525*4 

-3.50724Q 

-10.913221 

-3.366914 

-10.086900 

-3.235411 

-9.355626 

-3.112000 

-8.704958 

-2.996025 

-8.123159 

-2.386996 

-7.600598 

-2,784091 

-7.129309 

-2.687099 

-6.702645 

-2.595514 

-6.315026 

508.931 

-5*961/32 

-2.426992 

-5.638749 

-2 • 3*9369 

-5.342642 

-2.275763 

-5.070459 

-2.205901 

-4.319648 

-2.139533 

-4.58/994 

-2.076*30 

-4.373545 

-2.016392 

-4.174671 

-.519027 

-.520582 

-.522216 

-.523930 

-.525725 

-.527602 

-.529562 

-.531606 

-.533/36 

-.535953 

-.536258 

-.540652 

-.543138 

-.545/16 

-.548388 

-.551155 

-.554021 

-.556986 

-.560052 

-.563221 

-.566*96 

-.569878 

-.573369 

-.576973 

-.580691 

-.584526 

-.588481 

-.592558 

-.596/60 

-.601091 

-.605552 

-.610148 

-.614881 

-.619756 

-.624776 

-.629944 

-.635265 

-.640742 

-.646381 

-.652184 

-.658158 

-.664306 

-.670634 

-.677147 

-.683850 

-.690750 

-.697851 

-.705161 

-.712686 

-.720432 

-.728406 

-.'’36616 

-.745070 

-.753776 


BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A-50 


6 

k 

k 

k 

k 

k 

k 

27.50 

-.543386 

-.762741 

-1.216890 

-1.959194 

-3.989828 

-.762741 

28  .00 

-.551165 

-.771975 

-1.1931 78 

- 1 .904689 

-3.017725 

-.771975 

28.50 

-.5o4021 

-.731487 

-1.170317 

-1.852701 

-3.657205 

-.781487 

29.00 

- . 556996 

-.791287 

-1.148268 

-1.803079 

-3.507240 

-.791287 

29.50 

-.660052 

-.801384 

-1.126995 

-1.755601 

-3.366914 

-.801384 

30.00 

-.563221 

-.61 1789 

-1.106462 

-1.710379 

-3.235411 

-.811789 

30.50 

-,5o6496 

-.822514 

-1.086637 

-1.667050 

-3.112000 

-.822514 

31.00 

-.569878 

-.833569 

-1.067489 

-1  .625583 

-2.996025 

-.833569 

31.50 

- . 5  73369 

-.844967 

-1.048990 

-1.585873 

-2.886896 

-.844967 

32.00 

-.576973 

-.856720 

-1.031111 

-1.547924 

-2.78408' 

-.856720 

32.50 

-.580691 

-.868843 

-1.013627 

-1.511346 

-2.687099 

-.868843 

33.00 

-.534326 

-.881349 

-.997113 

-1.476354 

-2.595514 

-.881349 

33.50 

-.538481 

- .894252 

-.980945 

-1 .4  ,2770 

-2.508931 

-.894252 

34.00 

- . 592  358 

-.90  7568 

-1.9653 '-2 

-1.410520 

-2.426992 

-.907568 

34.50 

-.598  760 

-.921314 

-.950162 

-1  .379536 

-2.349369 

-.921314 

35.00 

-.601091 

-.935506 

-.935506 

-1.349754 

-2.275763 

-.935506 

35.50 

-.605352 

-.950162 

-.921314 

-1.321113 

-2.205901 

-.950162 

36.00 

-.610143 

-.965302 

-.907568 

-1.293558 

-2.139533 

-.965302 

36.50 

-.614381 

-.980945 

-.894252 

-1.267035 

-2.076430 

-.980°45 

37.00 

-.619756 

-.997]  13 

-.881349 

-1.241495 

-2.016382 

-.997113 

37.50 

- .6247  7 6 

-1.013827 

-.868843 

-1.216090 

-1.959194 

-1.013827 

35.00 

-.629944 

-1.031111 

-.856720 

-1.193178 

-1.904689 

-1.031111 

35.50 

-.636265 

-1.048990 

-.844967 

-1.170317 

-1.852701 

-1.048990 

39.00 

—.640 742 

-1.067439 

-.833569 

-1.148268 

-1.803079 

-1.067489 

39.50 

-.646331 

-1.086637 

-.822514 

-1.126995 

-1.755681 

-1.086637 

40.00 

-.632184 

-1.106462 

-.811789 

-1.106462 

-1.710379 

-1.106462 

40.50 

-.638168 

-1.126995 

-.801364 

-1.086637 

-1.66/050 

-1.126995 

41.00 

- . 664306 

-1.149269 

-.791287 

-1.067489 

-1.625583 

-1.148268 

41  .50 

-.670034 

-1.170317 

-.791487 

-1.048990 

-1.585873 

-1.170317 

42.00 

-.6/7147 

-1.193178 

-.771975 

-1.031111 

-1.547824 

-1.193178 

42.50 

-.683850 

-1.216890 

-.762741 

-1.013827 

-1.511346 

-1.216890 

43.00 

-.690  760 

-1.241495 

-.753776 

-.997113 

-1.476354 

-1.241495 

43.50 

-.697851 

-1.26/035 

-.745070 

-.980945 

-1 .442770 

-1.267035 

44.00 

-. 705161 

-1.293558 

-.736616 

-.965302 

-1.410520 

-1.293558 

44.50 

- . 7 12686 

-1.321113 

-.728406 

-.950162 

-1.379536 

-1.321113 

45.00 

-.  720432 

-1 , 349  754 

-.720432 

-.935506 

-1.349754 

-1.349754 

45.50 

-  •  7284  06 

-1.379536 

-.712686 

-.921314 

-1.321113 

-1.379536 

46.00 

-.  736616 

-1.410520 

-. 705161 

-.907568 

-1 .293558 

-1.410520 

46.50 

- .  7  h  5  J  7  0 

-1.442770 

-.697851 

-.894252 

-1.267035 

-1.442770 

47.00 

-.733776 

-1.476354 

-.690750 

-.881349 

-1.241495 

-1.476354 

47.50 

-.782/41 

-1.511346 

-.683850 

-.968843 

-1.216890 

-1.511346 

48.00 

-.7/19/5 

-1.54  7824 

-.677147 

-.356720 

-1.193178 

-1.547824 

48.50 

781487 

-1.585873 

-.670634 

-.844967 

-1.170317 

-1.585873 

49,0  0 

-.791237 

-1.625583 

-.664306 

-.83356° 

-1.148268 

-1.625583 

49.50 

-.801 364 

-1.657050 

-.658158 

-.822514 

-1.126995 

-1.667050 

50.00 

-.311 789 

-1.710379 

-.652184 

-.811789 

-1.106462 

-1.710379 

50.50 

-.  822314 

-1.755681 

-.646381 

-.601384 

-1.086637 

-1.755681 

51.00 

- . 833569 

-1.803079 

-.640742 

-.791287 

-1.067489 

-1.803079 

51.50 

-.844967 

-1.852701 

-.635265 

-.7(51487 

-1.048990 

-1.852701 

52.00 

-.855/20 

-1.904689 

-.629944 

-.771975 

-1.031111 

-1.904689 

52.50 

-  •  668843 

-1 .959194 

-.624776 

-  » 762  -  4 1 

-1.013827 

-1.959194 

53.00 

-.30 1349 

-2.016362 

-.619756 

-.753776 

-.997113 

-2.016382 

53.50 

-.894252 

-2.07/J430 

-.614381 

-.745070 

-.980945 

-2.076430 

54.00 

-.907368 

-2.139533 

-.610168 

-.736616 

-.965302 

-2.139533 

54.50 

-.921 314 

-2.205901 

-.605552 

-.729406 

-.950162 

-2.205901 

55,00 

-  •  9  yj  j  0  6 

-2.275763 

-.601091 

-.720432 

-.935506 

-2.275763 

BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A-51 


0 

h. 

Rfl 

Ra 

h. 

Re 

55.50 

-.950162 

-2.349369 

-.S96760 

-.712686 

-.921314 

-2.349369 

56.00 

-.9o5302 

-2.426992 

-.592558 

-.705161 

-.907568 

-2.426992 

56.50 

-.960945 

-2.508931 

-.588481 

-.697851 

-.894252 

-2.508931 

57.00 

-.99/113 

-2.595514 

-.584526 

-.690750 

-.881349 

-2.595514 

57.50 

-1.01JJ27 

-2.687099 

-.580691 

-.683850 

-.868843 

-2.687099 

58.00 

-1.031111 

-2.734081 

-.576973 

-.677147 

-.856720 

-2.784081 

58.50 

-1.046990 

-2.886896 

-.573369 

-.670634 

-.844967 

-2.886896 

59.00 

-1.067489 

-2.996025 

-.569878 

-.664306 

-.833569 

-2.996025 

59.50 

-1.066637 

-3.112000 

-.586496 

-.658158 

-.822514 

-3.112000 

60.00 

-1.106462 

-3.235411 

-.563221 

-.652184 

-.811789 

-3.235411 

60.50 

-1.126995 

-3.366914 

-.560052 

-.646331 

-.801384 

-3.366914 

61.00 

-1.148268 

-3.50  7 240 

-.556986 

-.640742 

-.791287 

-3.507240 

61.50 

-1.1/0317 

-3.657205 

-.554021 

-.635265 

-.781487 

-3.657205 

62.00 

-1.193178 

-3.817725 

-.551155 

-.629944 

-.771975 

-3.817725 

62.50 

-1.216690 

-3.98982b 

-.548388 

-.624776 

-.762741 

-3.989828 

63.00 

-1 .241495 

-4.1 74671 

-.545716 

-.619756 

-.753776 

-4.174671 

63.50 

-1.26/035 

-4.373565 

-.543138 

-.614881 

-.745070 

-4.373565 

64.00 

-1.293558 

-4.587994 

-.540652 

-.610148 

-.736616 

-4.587994 

64.50 

-1,321113 

-4.819648 

-.538258 

-.605552 

-.728406 

-4.819648 

65.00 

-1 .349 / 54 

-5.070459 

-.535953 

-.601091 

-.720432 

-5  070459 

65.50 

-1.3/9636 

-5.342642 

-.533736 

-.596760 

-.712686 

-5.342642 

66.00 

-1.410520 

-5. 633749 

-.531606 

-.592558 

-.705161 

-5.638749 

66.50 

-1.442/70 

-5.961732 

-.529562 

-.588481 

-.697851 

-5.96)732 

67.00 

-1 ,476354 

-6.315026 

-.527602 

-.584526 

-.690750 

-6,315026 

67.50 

-1.511346 

-6.702645 

-.525725 

-.580691 

-.683850 

-6.70264b 

60.00 

-1 .547824 

-7.129309 

-.523930 

-.576973 

-.677147 

-7.129309 

68.50 

-1  ,5o5873 

-7.600598 

-.522216 

-.573369 

-.670634 

-7.600598 

60.00 

-1-625583 

-8.123159 

-.520582 

-.569878 

-.664306 

-8.123159 

69.50 

-1.66/050 

-8, 704958 

-.519027 

-.566496 

-.658158 

-8.704958 

70.00 

-1.710379 

-9.355626 

-.51  7551 

-.563221 

-.652184 

-9.355626 

70.50 

-1.755681 

-10.086900 

-.516151 

-.560052 

-.646381 

-10.086900 

71.00 

-1.803079 

-10.913221 

-.514828 

-.556986 

-.640742 

-10.913221 

71.50 

-1.852701 

-11.852544 

-.513580 

-.554021 

-.635265 

-11.852544 

72.00 

-1.904689 

-12.927451 

-.512408 

-.551155 

-.629944 

-12.927451 

72.50 

-1 .959194 

-14.166719 

-.511310 

-.548388 

-.624776 

-14.166719 

73.00 

-2.016382 

-15.807552 

-.510285 

-.545716 

-.619756 

-15.607552 

73.50 

-2.0/6430 

-17.298864 

-.509334 

-.543138 

-.614881 

-17.298864 

74.00 

-2, 139533 

-19.306198 

-.508455 

-.540652 

-.610148 

-19.306198 

74.50 

-2.205901 

-21.719341 

-.507649 

-.538258 

-.605552 

-21.719341 

75.00 

-2.2/5/63 

-24.664524 

-.506914 

-.535953 

-.601091 

-24.664524 

75.50 

-2.349359 

-28.376771 

-.506250 

-.533736 

-.596760 

-28.324771 

76.00 

-2.426992 

-32.975525 

-.505657 

-.531606 

-.592558 

-32.975525 

76.50 

-2 .50893 1 

-39.050865 

-.505135 

-.529562 

-.588481 

-39.050865 

77.00 

-2. 595.5  14 

-47.275975 

-.504682 

-.527602 

-.584526 

-47.275975 

77.50 

-2.68/J99 

-53.958658 

-.504300 

-.525725 

-.580691 

-58.958658 

78.00 

-2. 784081 

-76.718262 

-.503938 

-.523930 

-.576973 

-7b, 718262 

78,50 

-2.866396 

-.503745 

-.522216 

-.573369 

79.00 

-2.996025 

-.503572 

-.520582 

-.569878 

79.50 

80.00 

80.50 

81.00 

-3.507240 

-.503572 

-.514828 

-.556986 

81.50 

-3.657205 

-.503745 

-.513580 

-.554021 

82.00 

-3.81 7725 

-.503988 

-.512408 

-.551155 

82.50 

-3.989528 

97.816830 

-.504300 

-.511310 

-.548388 

97.816830 

83.00 

-4,1  7 46  7  1 

87.318623 

-.504662 

-.510285 

-.545716 

87.318523 

BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A- 5  2 


0 

Rs 

Rg. 

R4 

Re. 

Re. 

83, 50 

-4.313365 

80.568842 

-.505135 

-.509334 

-.543138 

80.586842 

84,00 

-4.567994 

76.382792 

-.505657 

-.508455 

-.540652 

76.382792 

84.50 

-4.819o48 

74.063093 

-.506230 

-.507649 

-.538258 

74.063093 

85.00 

-5.070459 

73.320789 

-.506914 

-.506914 

-.535953 

73.320789 

85.50 

-5.342042 

74.063093 

-.507649 

-.506250 

-.533736 

74.063093 

88.00 

-5 .638  149 

76.382792 

-.508455 

-.505657 

-.531606 

76.382792 

86.50 

-5.9ol 1 32 

60.566842 

-.509334 

-.505135 

-.529562 

80.588842 

87.00 

-6.315026 

81.318523 

-.510285 

-.504682 

-.527602 

87.318523 

87.50 

-6. 102645 

97.816830 

-.511310 

-.504300 

-.525725 

97.816630 

88.00 

-7. 129309 

-.512408 

-.503988 

-.523930 

88.50 

-7 ,600398 

-.513580 

-.503745 

-.522216 

89,00 

-8. 123159 

-.514828 

-.503572 

-.520582 

89.50 

-8. 7049S8 

-.516151 

-.503468 

-.519027 

90.00 

90.50 

-10.066900 

-.519027 

-.503468 

-.516151 

91.00 

-10.913221 

-.520582 

-.503572 

-.514828 

91.50 

-11.652544 

-.522216 

-.5037&5 

-.513580 

92.00 

-12.92/651 

-76.718262 

-.523930 

-.503988 

-.512408 

-76.718262 

92.50 

-14.160/19 

-58.958658 

-.525725 

-.504300 

-.511310 

-58.956656 

93.00 

-15.60/552 

-47.275915 

-.521602 

-.504682 

-.510285 

-47.275975 

93.50 

-1 7.298604 

-39.050865 

-.529562 

-.505135 

-.509334 

-39.050865 

94.00 

-19. 30ol98 

-32.915525 

-.531606 

-.505657 

-.508455 

-32.975525 

94.50 

-21.119341 

-26.3247/1 

-.533736 

-.506250 

-.507649 

-26.324771 

95,00 

-24.664524 

-24.664524 

-.535953 

-.506914 

-.506914 

-24.664524 

95.50 

-28.32'*  Hi 

-21.719341 

-.538258 

-.507649 

-.506250 

-21.719341 

96.00 

-32.915525 

-19.306198 

-.540652 

-.508455 

-.505057 

-19.306198 

96.50 

-39.050665 

-17.298864 

-.543138 

-.509334 

-.505135 

-17,298864 

97,00 

-47.215915 

-15. b0/552 

-.545716 

-.510285 

-.504682 

-15.607552 

97,50 

-58.956658 

-14.166719 

-.548388 

-.511310 

-.504300 

-14.166719 

98.0  0 

-76.716202 

-12.92/451 

-.561155 

-.512408 

-.503988 

-12.927451 

98.50 

-11.852544 

-.554081 

-.513560 

-.503745 

-11.852544 

99,00 

-10.913221 

-.556986 

-.514828 

-.503572 

-10.913221 

99.50 

-10.086900 

-.560052 

-.516151 

-.503468 

-10.086900 

ioo.oo 

100.50 

101.00 

-8.123159 

-.569878 

-.520582 

-.503572 

-8.123159 

101.50 

-7.600598 

-.573369 

-.522216 

-.503745 

-7.600598 

102.00 

-7.129309 

-.576913 

-.523930 

-.503988 

-7.129309 

102.50 

97.816630 

-6.702645 

-.580691 

-.525726 

-.504300 

-6.702645 

103.00 

87  .'3  16523 

-6.315026 

-.584526 

-.527602 

-.504682 

-6.315026 

103.50 

80.588642 

-5.961 732 

-,5«848l 

-.529562 

-.505135 

-5.961732 

104,00 

76.362192 

-5.638749 

-.592568 

-.531606 

-.505657 

-5.638749 

104.50 

74.063093 

-5.342642 

-.596  160 

-.533736 

-.506250 

-5.342642 

105.00 

13.320  169 

-5.0/0459 

-.601091 

-.535953 

-.506914 

-5.07C459 

106.50 

74.0oJ093 

-4.819648 

-.606552 

-.538258 

-.507649 

—  4,61 4'8  a8 

106,00 

76.362/92 

-4,58/994 

-.610148 

-.540652 

-.508455 

-4.587994 

106.50 

80.568642 

-4.3  13 565 

-.614881 

-.543138 

-.509334 

-4.373565 

107.00 

87.3  16o2'j 

-4.1/4671 

-.619756 

-.546716 

-•510285 

-4.174671 

101,50 

97.616630 

-3.989628 

-.624116 

-.548388 

-.511310 

-3.989628 

108.00 

-J.  81 1725 

-.629944 

-.551155 

-.512408 

-3.817125 

108.50 

-3.65/205 

-.635265 

-.554021 

-.513580 

-3.657205 

109,00 

-3.50/240 

-.640742 

- . 556936 

-.514828 

-3.507240 

109.50 

-3.366914 

-.646331 

-.560082 

-.516151 

-3.366914 

110.00 

-3.235411 

-.662184 

-.563221 

-.51 1 55 1 

-3.235411 

110.50 

-3.1 12000 

-.698133 

-  ,  5  4  6  A  V  '> 

-.519027 

-3.112000 

111.00 

-2.996025 

- .*44303 

- . 569878 

-.520982 

-2.996026 

BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A-53 


0 

h. 

h. 

B*. 

h. 

111. so 

-2.836896 

-.670634 

-.573369 

-.522216 

-2.886896 

112.00 

-76.713262 

-2. 784031 

-.677147 

-.576973 

-.523930 

-2.784081 

112. SO 

-53,956653 

-2.63/099 

-.683850 

-.580691 

-.525725 

-2.687099 

113.00 

-47.2759/5 

-2.595514 

-.690750 

-•584526 

-.52/602 

-2.595514 

113.50 

—39 , 060965 

-2.503931 

-.697851 

-.588481 

-.529562 

-2.508931 

114.00 

-32.9/5525 

-2.426992 

-.705161 

-.592558 

-.531606 

-2.426992 

114.50 

-2B.324//1 

-2*349369 

-.712636 

-.596760 

-.533736 

-2.349369 

115.00 

-24,664524 

-2.2/5/63 

-.720432 

-.601091 

-.535953 

-2.275/63 

115.50 

-21.719341 

-2.205901 

-.728406 

-.605552 

-.538258 

-2.205901 

116.00 

-19,30©19d 

-2*139533 

-.736616 

-.610148 

-.540652 

-2-139533 

116.30 

-17,293664 

-2.0  76430 

-.745070 

-.614881 

-.543138 

-2.076430 

117.00 

-15.60/552 

-2.016382 

-.753776 

-.619756 

-.5457 16 

-2.016382 

117. SC 

-14. 166/19 

-1.959194 

-.762761 

-.624776 

-.548388 

-1.959194 

UP. 00 

-12.92/451 

-1.904689 

-.7719/5 

-.629944 

-.551155 

-1 .904669 

up. so 

-11.352544 

-1.352701 

-.781487 

-.635265 

-.554021 

-1.852701 

119.00 

-10.913221 

-1.803079 

-.791287 

-.640742 

-.556936 

-1.803079 

119.50 

-10.036900 

-1.755681 

-.801334 

-.644331 

-.560052 

-1.755681 

120.00 

-9.355626 

-1. 710379 

-.311739 

-.652184 

-.563221 

-1.710379 

120,50 

-3.704933 

-1.66/050 

-.322514 

-.658158 

-.566496 

-1.667050 

121.00 

-0.123159 

-1.625533 

-.8335bV 

-.664306 

-.569878 

-1.625583 

121. SO 

-7.600593 

-1.585873 

-.344967 

-.6/0634 

-.573369 

-1.585873 

122.00 

-7.1293C9 

-1.54/924 

-.356720 

-.677147 

-.576973 

-1.547624 

122.50 

-6. 702045 

-1*511346 

-.368843 

-.683850 

-.580691 

-1.511346 

123.00 

-6.315026 

-1.476354 

-.881349 

-.690750 

-.5B-.526 

-1.476354 

123. SO 

-5.961/32 

-1.442770 

-.894252 

-.697851 

-.SB6481 

-1.442770 

124.00 

-5.633/49 

-1.410520 

-.907568 

-.705161 

-.592558 

-1.410520 

124.50 

-5. 342642 

-1.379536 

-.921314 

-.712686 

-.596760 

-1.379536 

125.00 

-5.0/0459 

-1.349754 

-.935506 

-.726432 

-.601091 

-1.349/54 

125,50 

-4.319643 

-1.321113 

-.950162 

-.728406 

-.605552 

-1.321113 

126.00 

“4 • S3  7994 

-1.293558 

-.965302 

-.736616 

-.610148 

-1.293558 

126.S0 

-4,3 /3o6S 

-1.26/035 

-.980945 

-.745070 

-.614881 

-1.267035 

127.00 

-4.1/46/1 

-1.241495 

-.997113 

-.753776 

-.619756 

-1.24J493 

127.50 

-3.939323 

-1*216890 

-1.013827 

-.762741 

-.624/76 

-1.216890 

12P.00 

-3.31/ / 25 

-1.193178 

-1.031111 

-.771975 

-.629944 

-1.193178 

12P.S0 

-3.65/205 

-1.170317 

-1.048990 

-.781487 

-.635265 

-1.17031  / 

129.00 

-3.507240 

-1.148268 

-1.067489 

-.791287 

- • 6  4  0  /  42 

—  1 .14  8266 

129.50 

-3.356914 

-1.126995 

-1.036637 

-.801384 

-.646381 

-1.126995 

130.00 

-3.235411 

-1.106462 

-1.1064O2 

-.811789 

-.652184 

-1.106462 

130.60 

-3. 112 J00 

-1.086637 

-1.126995 

-.”22514 

-.6581=8 

-1.086637 

131 .00 

-2.996025 

-1.06/489 

-1.1 4 "268 

-.833569 

- « 664  3 

-1.067489 

131.50 

-2.336396 

-1.043990 

-1.170317 

- . 844967 

—  .670634 

-1.048990 

132.00 

-2. 734031 

-1.031111 

-1.1931/8 

-.856720 

-.677147 

-1.031111 

132.50 

-2.63/099 

-1,01332/ 

-1.216890 

- . P6PP43 

-.683850 

-1.013827 

133.00 

-2.5/5514 

-.99/113 

-1.2414V5 

-.881349 

-.690750 

-.997113 

133.50 

-2.509931 

-.930945 

-1.267035 

-.89h252 

-.69/851 

-.980945 

134.00 

-2.426/92 

-.965302 

-1.29355b 

-.907568 

-.705161 

-.965302 

134.60 

-2. J4/369 

-.950162 

-1.32U13 

-.921314 

-.712686 

- .950 1 62 

136.00 

-2.2/5/53 

-.935506 

-1.349/54 

-.935506 

-.7R0432 

-,93550b 

135.50 

-2.205/01 

-.921314 

- 1 .378536 

-.950162 

-  •  72*41)6 

-.92131 

134.00 

1 39533 

-.90 /59H 

-1.410520 

-.965302 

-.736614 

-.907566 

134.50 

-2.0  /o*Jo 

-.8 >4252 

-1 .4427/0 

-.930945 

-.745070 

-.894252 

137.00 

-2«  0 1 0392 

-.831349 

-1 .476354 

-.997113 

-.753774 

-.88',  349 

137.50 

-l  .9  3919.. 

-.368843 

-1.511346 

-1.01382/ 

-.762741 

-.868843 

134.  -jo 

-1 .904639 

-.356/20 

-1.54/324 

-1.031111 

-.7/1975 

-.856  Z20 

13«.'K' 

-1.352/01 

-.84496/ 

-1 .5858/3 

-’.048990 

-.78*487 

-.84495/ 

139.00 

- 1 .  m  0  3  J  /  9 

-.833569 

-1 .625583 

-1.06/489 

-.791287 

-.833569 
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139.50 
140,00 

140.50 
141.00 

141.50 
142.00 

142.50 
143.00 

143.50 
144.00 

144.50 
145.00 

145.50 
146.00 

146.60 
147.00 

147.50 
148.00 

148.50 
149.00 

149.50 
150.00 

150.50 
151.00 

151.50 
152.00 

152.50 
153.00 
: 53.50 
154.00 

154.50 
155.00 

165.50 
156.00 

156.50 
157.00 

157.60 
158.00 

158.50 
159.00 

159.50 
160.00 

160.50 

161.50 
1 6 1 . 5  o 
142.00 

162.40 

163.00 

163.50 
144.00 

144.50 
164,00 

164.40 
16  4.!'; 
’64.4-1 

147.11-' 


-1,755981 

-.822514 

-1.667050 

-1.710  ON 

-.811749 

-1.7103/9 

-1,66  7050 

-.801384 

-1,755681 

-1.625563 

-. /91287 

-1.8030/9 

-1.585673 

761487 

-1.852701 

-1 .54  lid-* 

-.771975 

-1.904689 

-1.411346 

-. 762741 

-1.959194 

-1.4 1 6354 

-.753776 

-2.0163 82 

-1.442  lit) 

-.  7450  70 

-2.076430 

-1.410520 

-.736616 

-2.139533 

-1.3/9536 

-.726406 

-2.205901 

-1.349/54 

-.720432 

-2.275763 

-1.321113 

-. 712666 

'  -2.349369 

-1 . 2-/3958 

-.705161 

-2.426992 

-  1  .2o  / 035 

-.6/7851 

-2.506931 

-1.2*1*95 

-.690750 

-2.594514 

-1 .216690 

-.683850 

-2.687099 

-1.193178 

-.677147 

-2 , 784  061 

-1.170317 

-.670634 

-2.686396 

- 1  .  1  *  6  2  6  8 

-.664306 

-2.996025 

-1.126995 

••63d 158 

-3.112000 

-1.106462 

-.652184 

-3.2354H 

-1 .08653  1 

-.646381 

-3.366914 

-1.05/ *89 

-.640742 

-3.507240 

-1.048993 

-.635265 

-3.657205 

-1.031111 

-.629944 

-3.817725 

-1.0  1382/ 

-.624776 

-3.989828 

-.99/113 

-.61 9766 

-4.174671 

-.985945 

-.6143*31 

-4.373565 

-.565302 

-.61014ft 

-4.887994 

-  .960 162 

-.605452 

-4 ,819648 

-.935506 

-.601091 

-5.070459 

-.921314 

-.596760 

-3.342642 

-.93  /54ft 

-.592556 

-3.63H749 

-  ,  44**  252 

-.536461 

-3.961732 

-.881349 

-.554526 

-4.315926 

-.Ho88**3 

-.530691 

-6. 702645 

-.856  Id  0 

-.574973 

-/. 129305 

— .  •  j  *  ■*  9  6  7 

-.473369 

-'.600598 

-  .  8335*-t9 

-.64987b 

-6.1231-9 

-.62251 4 

-.546496 

-8.7P4V36 

-.611  /ft 9 

-.563221 

-9.355626 

— ,401384 

-.540052 

- 1 0 .096900 

-. / /12“ 7 

• . j36936 

-10.913221 

-.  /6l**87 

• ,54402’ 

-11.652544 

-. 7/1/75 

■••541155 

-12.927431 

-.  !>}'.  /*•! 

■ .443363 

- 1  *  •  I  ft** 7  1 9 

-.75 a  /*• 

- .543  7 16 

- 1  .  69  7332 

—  ,  / •* 8  J  .’0 

-  .  5  *  J l 38 

-1  7,298304 

-.  *  3-5614 

-.540432 

-19.306198 

-. 728  •  Ju 

-.53  1248 

-21.71*9341 

-.  72J  ‘  32 

-.334953 

-24.66*424 

-.  7  12*J86 

-.333736 

-26.32*771 

5  1  5  1 

-.331606 

-32.976525 

-.>*7/551 

-.529462 

-34,o4:ft**b 

-.440 / 3  0 

-.427602 

—— 7 .276375 

-1.086637 

-.801384 

-.822514 

-1.106462 

-.811789 

-.811789 

-’.126995 

-.822514 

-.801384 

-1 .1482/8 

-.833569 

-.791287 

-1.170317 

-.844967 

-.781487 

-1,193178 

-.856720 

-.771975 

-1.216890 

-.8688*3 

-.762741 

-1.241495 

-.881349 

-.753776 

-1.267035 

-.894252 

-.745070 

-1.293558 

-.90/568 

-.735616 

-1.321113 

-.921314 

-.728406 

-1.349754 

-.935506 

-.720432 

-1.379536 

-.950162 

-.712686 

-1.410520 

-.965302 

-.705161 

-1.442770 

-.9809*5 

-.697851 

-1.476354 

-.997113 

-.690750 

-1.511346 

-1,013827 

-.683850 

-1 ,547824 

-1.031111 

-.677147 

-1.585873 

-1.1*8990 

-.670634 

-1.625583 

-1.067 489 

-.664306 

-1.667050 

-1.08*637 

-.656158 

-1.710379 

-1.10  '*62 

-.65218* 

-1 .755681 

-1.126995 

-.646381 

-1.803079 

-1.148268 

- .640  742 

-1 .8527C 1 

-1.170317 

-.635265 

-1.904689 

-1.193178 

-.6299** 

-1.959194 

-1.216890 

-.62*776 

-2.016382 

-1.241*95 

-.619756 

-2.076430 

-1.267035 

-.61*881 

-2.139533 

-1 .293555 

-.6101*8 

-2.205901 

-1 .321113 

-.605552 

-2.27576 3 

-1.349754 

-.601091 

-2.349369 

-1.379536 

-.596760 

-2.*26992 

-1.410520 

-.592558 

-2. 50«931 

-1 .442770 

-.588*81 

-2.595514 

-1.476354 

-.58*526 

-2.687099 

-1.511346 

-.580691 

-2,7ft*081 

-1.547024 

-.576973 

-2.886896 

-1.585873 

-.573369 

-2.996025 

-1.625583 

- ,569b78 

-3.112000 

-1.66/050 

-.566496 

-3.235*11 

-1 .710379 

-.563221 

-3.36691* 

-1.755681 

-.560052 

-3-5072*0 

-1.603079 

-.556986 

-3.657205 

-1.652701 

-.554021 

-3.817725 

-1.904669 

-.551155 

- J.9ftVA?» 

-1.95919* 

-.648386 

-*•17*671 

-2.01O36? 

-.545716 

-4.3'356S 

-2.076*30 

-.5*3136 

-4,58  79'I* 

-2.1395?? 

-.5* 0*12 

-*.619648 

-2.20590 1 

-.536258 

-5.070459 

-2.275763 

-.535953 

-1.3*2642 

-2.3*9369 

-.533/36 

-5.6387*9 

-?.*26*‘92 

-.831696 

-5.  '41 732 

-2-50'  93’ 

-•52'J56c 

-6.315026 

-2  •59551* 

-.527606 
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8. 

h. 

167.50 

-.683850 

168.00 

-.67  7 147 

168.50 

-.670  34 

169.00 

-,664jiJ6 

169.60 

-.658168 

170.00 

-.662184 

170.50 

-.848381 

171. 0C 

-.640742 

171.50 

-.635205 

172.00 

-.629944 

172.50 

-.62**  7  76 

173.00 

-.619756 

173.50 

—  ,6146b l 

174.00 

-.610148 

174.50 

-.605562 

175.00 

-.601091 

175.60 

- • 59o  7b0 

176.00 

-.592558 

176.60 

-. 568681 

177.00 

-.584526 

177.50 

-.580091 

178.00 

-.576973 

178.50 

-.573369 

179.00 

-.569878 

179.50 

-«57>6‘.96 

180.00 

&3 


-.525725  -58.958658 

-.523930  -76.718262 

-.522216 

-.520582 

-.519027 

-.517551 

-.618151 

-.514828 

-.513580 

-.512405 

-.511310  97.816830 

-.510285  87.318523 

-.509334  80.588842 

-.508455  76.382792 

•.307649  74.063093 

-.506914  73.320789 

-.508?S0  74.083093 

-.505687  76.382792 

-.5051 3S  80.588942 

-.504682  8  /  .318523 

-.504J00  97.816830 

-.503988 
.  -.503745 
-.503572 
-.503468 


Rb 

Re 

-6.702845 

-2.687099 

-7.129309 

-2.784081 

-7.600598 

-2.836896 

-6.123159 

-2.996025 

-6.704958 

-3.112000 

-9.355626 

-3.2354J1 

-10.066900 

-3.366914 

-10.913221 

-3.507240 

-11.852844 

-3.657205 

-12.927451 

-3.817725 

-14.166719 

-3.989828 

-15.607552 

-4.174671 

-17,298864 

-4.373565 

-19.306196 

-4.58/904 

-21.710341 

-4.OIV648 

-24.66452** 

-5.070489 

-28.324771 

-5.342642 

-32.975525 

-5.638749 

-39.350865 

-3.961732 

-47.275975 

-6.315026 

-58.958656 

-6.702645 

-76.718262 

-7.129309 

-7.600598 

-8.123159 

-8.704958 

-.523930 

-.522216 

-.520582 

-.519027 

-.517551 

-.516151 

-.514828 

-.513580 

-.612406 

-.511310 

-.510286 

-.509334 

-.50«455 

-.507649 

-.506914 

-.506250 

-.505657 

-.606135 

-.504682 

-.504300 

-.503988 

-.503745 

-.503672 

-.503468 


BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A-56 


ASPECT  ANGLE.  DEGREESIXlO  ») 


FIGURE  A* 6.  DIFFRACTION  COEFFICIENTS 
(a  •  12  deg,  n  •  l  ♦  a/~, 
R.  ■  -P. 504850) 
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TABLE  A-7 .  DIFFRACTION  COEFFICIENTS 
(a=12deg,  n=l  +  a/TT,  Rx  =  0.504850) 


9 

*e 

Re 

Re 

Rl 

0.00 

.50 
l  .00 

1.59 

- .  52  334!) 
-.321/32 
-.320202 

-.526793 

-.323639 

-.630367 

-6.308469 

-3.954537 

-3.631336 

-92.988420 

-.526793 

-.526439 

-.53056/ 

2,00 

-.318/49 

-.5323/3 

-3.335270 

-67.297223 

93*612318 

-.532576 

*VK' 

-.31/3/1 

-.334673 

-5.063329 

-32.019710 

78.973255 

-.534673 

.1.00 

-  .5  1 0)69 

-.536-853 

-4.812903 

-41.937610 

69.447115 

-.536653 

3.30 

-.3)4041 

-.339120 

-4.581 732 

-34.618  786 

63.012136 

-.539121-' 

4 . 0  0 

-.5 1 3o87 

-.341/  4 

-4.367832 

-29.837603 

58.664809 

-.541474 

4 .  5  i.' 

-.31209 o ’ 

-.343916 

-4.169348 

-23.433411 

65.624167 

-.543913 

5. 00 

-.31159/ 

- .346452 

-3.985315 

-22.281961 

53.636176 

- .546452 

5,50 

-.ilDoil 

-.5490  78 

-3.81 .3829 

-14.647425 

52.408646 

-.540076 

(S.JO 

-.599/96 

-.351799 

-3.653922 

-1 7.572917 

52.043434 

-.551799 

6.30 

-.309901 

-.554615 

*3 . 5045 j9 

-15.800034 

52.408546 

-•554615 

7 . 0  0 

-.5092/11 

-.557528 

-3.364817 

-14.301 762 

53.535176 

-.557523 

7.50 

-,507o24 

- • 360540 

-3.233877 

-13*021514 

65.524167 

-.560540 

5,00 

-.40  '040 

- .563654 

-3.111006 

-11.917170 

38.669809 

-.563654 

8. 39 

-.393526 

-.566870 

-2,995544 

-10 .936598 

63.012135 

-.5608 7U 

9.00 

-.396081 

-.370192 

-2.886903 

-10.114404 

69.44  71  15 

-.570192 

9.50 

-.303/04 

-.573621 

-2. 784548 

-9-3/2516 

76.973365 

-.573621 

10.00 

-.50339/ 

-.577139 

-2.689000 

-8.713847 

93.612318 

-.577159 

10.50 

-.395137 

-.580809 

-2.596923 

-8.126337 

-.560809 

11.30 

-  .  39  498 / 

- .  51143  73 

-2.510623 

-7.599760 

-.584573 

11  ,  VO 

-.304664 

-.588454 

-2.429041 

-7.125711 

-.586654 

12.  1 

-.304030 

-.592455 

-2.351751 

-6.697221 

- . 592435 

1  ? .  20 

-.304384 

-.5963/3 

-2.278436 

-6.308469 

-.596578 

i  3  •  0  0 

-.3 9 '*93  7 

-.600825 

-2.20-388  3 

-5 . 95455 / 

-.400623 

13. 'in 

-.303137 

-.605291 

-2.142784 

-5.631336 

-92.988420 

-.605201 

14,00 

-.50539 7 

-.609/07 

-2.079931 

-5.335270 

-67.29722? 

-.609707 

14.5  0 

-.393/04 

-.614348 

-2.020113 

-5.063329 

-32.019710 

-.616346 

15,00 

-,306981 

-.619127 

- 1 .96  3 ) 38 

-4.812903 

-'*1.93/610 

-.619127 

15.50 

-.50 6  323 

-.624046 

-.1  .908229 

— -531732 

-34.813766 

-.62404b 

16.00 

-.50/0*0 

-.629110 

-1.857022 

-4 . 367832 

-29.537603 

-.6?9j ;o 

16.30 

-.50  / 3 24 

- .  63432 J 

-1,807366 

-4,169543 

-25.483411 

-.634323 

17.00 

-.3082 7 8 

-.6)9888 

-1.760321 

-3  •  988313 

-22.281961 

-.639488 

17.30 

- .30400 1 

-.643209 

-1.715138 

-3.313  ’29 

-19.69 7425 

-.645209 

18.0  O 

-.509/96  , 

-.650391 
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-.517371 

-.505704 

-9.372516 

100.00 

-67.29/223 

-8 • / 1 384  / 

-.577159 

-.518749 

-.505397 

-8.713847 

100.80 

-92.988420 

-8.128337 

-.530809 

-.520202 

-.505157 

-8.126337 

101.00 

-7.599760 

-.5845/3 

-.521732 

-.504987 

-7.599760 

101.60 

-7.125/11 

'.688454 

-.523340 

-.504804 

-7.125711 

102.00 

102.50 

103.00 

-5.964567 

-.600825 

-.528639 

-.504987 

-5.954557 

103.50 

-5.631336 

-.605201 

-.530567 

-.505157 

-5.631336 

104.00 

93.812318 

-5.3352/0 

-.609/0/ 

-.532578 

-.505397 

-5.335270 

104.80 

78.9-73355 

-5.063329 

-.614348 

-.534673 

-.505704 

-5.063329 

105.00 

69.44/115 

-4.81290 3 

-.619127 

-.536853 

-.506081 

-4.812903 

105.60 

63.012138 

-4,581732 

-.624046 

-.539120 

-.506526 

-4.581732 

108.00 

38.589609 

-4.36/862 

-.629110 

-.541474 

-.50/040 

-4,367852 

106.80 

S5«5241o7 

-4.169548 

-.634323 

-.543918 

-.507624 

-4.169548 

107.00 

53.538: 76 

-3.986315 

-.639638 

-.546452 

-.508278 

-3.985315 

107.50 

32.406T46 

-3.81 3829 

-.645209 

-.5490  78 

-.509001 

-3.B13829 

108.00 

52 «  Oh 3  *34 

-3.653922 

-•550891 

-.551799 

-.509796 

-3.653922 

108,50 

52.406346 

-3.504339 

-.656738 

-.554615 

-.510661 

-3.504559 

109.00 

57.636176 

-3.364817 

-•662755 

-.557528 

-.511597 

-3.36401  / 

109.60 

55.524167 

-3.233877 

-.668946 

-.560540 

-.512606 

-3.23307/ 

110.00 

58.354609 

-3.111006 

-.67531/ 

-•5b3454 

-.613687 

-3.111006 

110.50 

63.012135 

-2.996344 

-.681873 

-.566870 

-.514841 

-2.995544 

111. 00 

89.44/115 

-2 .88690 J 

-.68*619 

-.570192 

-.516069 

-2  •  08690 J 
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0 

h. 

Ra 

h. 

Re 

£l 

111.50 

78.973355 

-2.784548 

-.695561 

-.573621 

-.517371 

-2.784548 

112.00 

93.812318 

-2.688000 

-.702704 

-.577159 

-.518749 

-2.688000 

112.50 

-2.596623 

-.710056 

-.580309 

-.520202 

-2.596823 

113.00 

-2.519623 

-.717621 

-.584573 

-.521732 

-2.510623 

113.50 

-2.429041 

-.725408 

-.588454 

-.523340 

-2.429041 

114.00 

-2.351751 

-.733424 

-.592455 

-.525027 

-2.351751 

114.50 

-2.27845o 

-.741674 

-.596578 

-.526793 

-2.278456 

115.00 

-2*208883 

-.750168 

-.600825 

-.528639 

-2*208883 

115.50 

-92.988420 

-2.142784 

-.758912 

-.605201 

-.530567 

-2.142784 

116.00 

-67.297223 

-2.079931 

-.767917 

-.609707 

-.532578 

-2.079931 

116.50 

-52.019710 

-2.020113 

-.777189 

-.614348 

-.534673 

-2.020113 

117.00 

-41.937610 

-1.963138 

-.786739 

-.619127 

-.536853 

-1,963138 

117.50 

-34.815766 

-1.908329 

-.796575 

-.624046 

-.539120 

-1.908829 

118.00 

-29.537603 

-1.857022 

-.806709 

-.629110 

-.541474 

-1.857022 

118.50 

-25.463011 

-1.80/566 

-.817150 

-.634323 

-.543913 

-1 .807566 

119.00 

-22.261901 

-1.760321 

-.327909 

-.639688 

-.546452 

-1.760321 

119.50 

-19.697425 

-1.715158 

-.838999 

-.645209 

-.549078 

-1.715158 

120.00 

-17.572917 

-1,671956 

-.850430 

-.650391 

-.551799 

-1.671956 

120.30 

-15.600089 

-1.630605 

-.862216 

-.656738 

-.554615 

-1.630605 

121.00 

-14.301 7 62 

-1.591001 

-.874370 

-.662755 

-.557528 

-1.591001 

121.50 

-13.021514 

-1.553047 

-.886906 

-.668946 

-.560540 

-1.553047 

122.00 

-11.917170 

-1.516655 

-.899838 

-.675317 

-.563654 

-1.516655 

122.50 

-10.966598 

-1.481740 

-.913132 

-.681873 

-.566870 

-1.481740 

123.00 

-10.114904 

-1.443225 

-.926954 

-.688619 

-.570192 

-1.448225 

123.50 

-9.372516 

-1.416038 

-.941171 

-.695561 

-.573621 

-1.416036 

124.00 

-8.713647 

-1.385106 

-.955351 

-.702704 

-.577159 

-1.385106 

124.50 

-8,120337 

-1.355371 

-.971012 

-.710056 

-.580809 

-1.355371 

125.00 

-7.599/60 

-1.326772 

-.986676 

-.717621 

-.584573 

-1.326772 

125.50 

-7.125711 

-1.299232 

-1.002861 

-.72540.8 

-.588454 

-1.299252 

126.00 

-6.69/221 

-1.272759 

-1.019591 

-.733424 

-.592455 

-1.272759 

126.50 

-6.308469 

-1.24/243 

-1.036889 

-.741674 

-.596578 

-1.247243 

127.00 

-5.954557 

-1.222659 

-1.054779 

-.750168 

-.600825 

-1.222659 

127.50 

-5.631336 

-1.198962 

-1.073287 

-.758912 

-.605201 

-1.198962 

128.00 

-5.3  15270 

-1.176H2 

-1.092440 

-.767917 

-.609707 

-1.176112 

128.50 

-5.063329 

-1.154070 

-1.112268 

-.777189 

-.614348 

-1.154070 

129.00 

-4.312903 

-1.132800 

-1.132800 

-.786739 

-.619127 

-1,132800 

129,50 

-4.561.732 

-1.112268 

-1.1540/0 

- .  7V6575 

-.6240^6 

-1.112268 

130.00 

-4.367852 

-1.092440 

-1.176112 

-.806709 

-.629110 

-1.092440 

130.50 

-4.169548 

-1.073287 

-1.193962 

-.817150 

-.634323 

-1.073287 

131.00 

-3.965315 

-1.054779 

-1.222659 

-.827909 

-.639688 

-1.054779 

131.50 

-3.813629 

-1,036889 

-1.247243 

-.333999 

-.645209 

-1.036389 

132.00 

-3.653922 

-1.019591 

-1.272759 

-.350430 

- .6501 91 

-1.019591 

132.50 

.  -3.504559 

-1.002861 

-1.299252 

-.862216 

-.656738 

-1.002861 

133.00 

-3.364817 

-.936676 

-1.326772 

-.874370 

-.662755 

-.986676 

133.50 

-3.233877 

-.971012 

-1.355371 

-.886906 

-.668946 

-.971012 

134.00 

-3.1 11006 

-.955851 

-1.385106 

-.399338 

-.675317 

-.955851 

134.50 

-2.995544 

-.941171 

-1.4160J6 

-.913182 

-.681873 

-.941171 

135.00 

-2.H3O903 

-. 926954 

-1 .443225 

-.926954 

-.688619 

-.926954 

135.60 

-2. 764548 

-.913162 

-1.481741) 

-.941171 

-.695561 

-.913182 

136.00 

-2.683000 

-.699830 

-1.516655 

-.955851 

-.702704 

-.899838 

136.50 

-2.596823 

-,88690b 

-1.553047 

-.971012 

-.710056 

-.886906 

137.00 

-2.510623 

-.674370 

-1.591001 

-.986676 

-.717621 

-.874370 

137,50 

-2.429041 

-.662216 

-1.630605 

-1.002861 

-.725408 

-.862216 

138,00 

-2.351/51 

-.850430 

-1.671956 

-1.019591 

-.733424 

-.850430 

138.50 

-2.2/6456 

-.83H9'.'9 

-1.715158 

-1.036889 

-.741674 

-.838999 

139.00 

-2.20386J 

-.62/909 

-1. 760331 

-1.034779 

-.750168 

-.827909 
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i 

k 

Ra_ 

h. 

k 

k 

139,50 

-2.1*2784 

-.81/150 

-1.80/566 

-1.073287 

-.758912 

-.817150 

1*0.00 

-2.0/9931 

-.806709 

-1.857022 

-1.092**0 

-.767917 

-.806709 

140.50 

-2.020113 

-.796575 

-1.908829 

-1.11226b 

-.777189 

-.796575 

1*1.00 

-1.903138 

-.780739 

-1.963130 

-1.132800 

-.786739 

-.786/39 

1*1.50 

-1.908029 

-.777109 

-2.020113 

-1.15*070 

-.796575 

-.777189 

1*2.00 

-1.857022 

-.767917 

-2.079931 

-1.176112 

-.806709 

-.76791/ 

1*2.50 

-1.80  7a66 

-.758912 

-2.1*2/84 

-1.198962 

-.817150 

-.758912 

1*3.00 

-1.760321 

-. 750168 

-2.208883 

-1.222659 

-.827909 

-.750168 

1*3.50 

-1.715188 

-.7*167* 

-2.278456 

-1.2*72*3 

-.838999 

-.74167* 

l**.on 

-1.671956 

-. 733*2* 

-2.351/51 

-1.272759 

-.850*30 

-.733*2* 

1 ** .50 

-1.630605 

-.72S408 

"2.4290*1 

-1.299252 

-.862216 

-.725*08 

1*5.00 

-1.591001 

-.717621 

-2.510623 

-1.326772 

-.87*370 

-» 717621 

1*5.50 

-1.5530*7 

-. 710056 

-2.596823 

-1.355371 

-.886906 

-.710056 

1*6.00 

-1 .516o55 

-. 702704 

-2.68P000 

-1.385106 

-.899838 

-.70270* 

1*6.50 

-1.4817*0 

-.695561 

-2.78*540 

-1.416036 

-.913182 

-.695561 

1*7.00 

-1  .*<>8225 

-.688619 

-2.886903 

-1.4*8225 

-.926954 

-.688619 

1*7.50 

-1.416036 

-.681873 

-2.995544 

-1.4817*0’ 

-.941171 

-.681873 

1*5,00 

-1.385106 

-.67531 7 

-3.111006 

-1.516655 

-.955051 

-.675317 

1*5.50 

-1  .3533  7 1 

-.668946 

-3.2336/7 

-1.5530*7 

-.971012 

-.668946 

1*9.00 

-1.326772 

-.663755 

-3.364817 

-1.591001 

-.986676 

-.662755 

1*9.50 

-1.299252 

-.656736 

-3.50*509 

-1.630605 

-1 .002061 

-.656738 

150.00 

-1.272759 

-.650891 

-3.653922 

-1.671956 

-1.019591 

-.650891 

150.50 

-1.2*72*3 

-,:'43209 

-3.813829 

-1.715158 

-1.036889 

-.645209 

151.00 

-1.222659 

-.839688 

-3.985315 

-1.760321 

-1.054779 

-.639688 

151.50 

-1.198962 

-.63*323 

-*. 1695*8 

-1.807566 

-1.073287 

-.634323 

152.00 

-1 . 1 7ol ’ 2 

-.629110 

-4.367852 

-1.857022 

-1.092440 

-.629110 

152.50 

-1.15*0/0 

-.62*0*6 

-*.581732 

-1.908829 

-1.112268 

-.6240*6 

153.00 

-1.132600 

-.619127 

-*.012903 

-1.963138 

-1.132800 

-.619127 

153.50 

-1.112268 

-.61*3*8 

-5.063329 

-2.020113 

-1.15*070 

-.61*3*0 

154.00 

-1.092**0 

-.609707 

-0.335270 

-2.079931 

-1.176112 

-.609707 

154,50 

-1 .0  73287 

-.605201 

-5.631336 

-2.1*278* 

-1.198962 

-.605201 

155.00 

-1.05*779 

-.600825 

-5.95*557 

-2.208803 

-1.222659 

-.600825 

155.50 

-1 , 036689 

-.596578 

-6.308*69 

-2.278*56 

-1.2*72*3 

-.596578 

156.00 

-1.019591 

-.592*55 

-o.697221 

-2.351751 

-1-272759 

-.592*55 

156.50 

-1 .002851 

-.58845* 

-7.125711 

-2.4290*1 

-1 *299252 

-.580*5* 

157.00 

- ,96b6  7 6 

-.58*573 

-7.599760 

-2.510623 

-1.326772 

-.58*573 

157.50 

-.971012 

-.580609 

-8. 126337 

-2.596023 

-1.355371 

-.580009 

15”, 00 

-.933651 

-.577159 

-8. 7138*7 

-2.688000 

-1 .385106 

-.577159 

155,50 

-.9*li 71 

-.573621 

-9.372516 

-2.7045*0 

-1.416036 

-.573621 

159.30 

-.923984 

-.570192 

-10.11*90* 

-2.886903 

-1 .**8225 

-.570192 

159.50 

-.91318-2 

-.866870 

-10.956598 

-2.99554* 

-1 .481740 

-.566870 

160.00 

-.899838 

-.56365* 

-11.917170 

-3.111006 

-1.516655 

-.563654 

160.50 

- .886903 

-.5605*0 

-13.02151* 

-3.233877 

-1.553047 

-.560540 

161.00 

-.8  743  70 

-.55752 9 

-14.301762 

-3.36*017 

-1 .591001 

-.557528 

161 .50 

-.832216 

-.55*015 

-15,800089 

-3.50*559 

-1.630605 

-.554615 

162.00 

-.680*30 

-.551799 

-17.572917 

-3.653922 

-1.671956 

-.551799 

162.50 

-.638999 

-.5*90/0 

-19.697425 

-3.813029 

-1.715158 

-.549070 

163.00 

-.82  7 9i>9 

-.3*6452 

-22,281961 

-3.905315 

-1.7603?1 

-.546452 

163.50 

-.81 7150 

-.543918 

-20.403411 

-<*.169940 

-1 .«0  7566 

-.543918 

164.00 

-.808/09 

-.5414/4 

-29.537603 

-4.367052 

-1.05/022 

-.5*1474 

164.50 

-.790575 

-.539120 

-34.815786 

-4.581732 

-1.908829 

-.539120 

165.00 

-.766/39 

-.536853 

-*1.937610 

-*.012903 

-1  .963138 

-.536853 

165.50 

-.777189 

-.534673 

-52.019710 

-5.063379 

-2.020113 

-.534673 

164,00 

-.70/91  / 

-.532378 

-67.297223 

-5.335270 

-2.079931 

-.532578 

166.50 

-.  756912 

-.53056/ 

-92.983*20 

-5.631336 

-2.142/84 

-.530567 

167.00 

7 30166 

-.528639 

-5.95*557 

•2.208803 

-.528639 
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167.50 

-.7416/4 

-.526793 

168.00 

-.7JJ424 

-.525027 

166.50 

-.725408 

-.523340 

169.00 

-.71/921 

-.521732 

169.50 

-.710056 

-.520202 

170.00 

-.702/04 

-.513749 

93.812318 

170.50 

-.693561 

-.5173/1 

78.973355 

171.00 

-.668619 

-.516069 

69,447115 

171.50 

-.6dld/3 

-.514841 

63.012135 

172.00 

-.6/5317 

-.513637 

53.569809 

172.50 

-.668946 

-.512606 

55.524167 

173.00 

-.662/55 

-.511597 

53.5351 76 

173.50 

-.656 / 36 

-.510661 

52.403546 

174.00 

-.650891 

-.509796 

52.043434 

174.50 

-.645209 

-.509001 

52.403546 

175.00 

-.639688 

-.5032/8 

33.5351/6 

175.50 

-.634323 

-.507624 

55.524167 

176.00 

-.629110 

-.507  040 

58.569809 

176.50 

-.624046 

-.506526 

63.012135 

177.00 

-.619127 

-.506081 

69.447115 

177.50 

-.614348 

-.505704 

78.973355 

175.00 

-.609/07 

-.505397 

93.812318 

178*50 

-.605201 

-.505157 

179.00 

-.600825 

-.504987 

179.50 

130.00 

-.  5966/3 

-.504834 

-6.308469 

-2.278456 

-.526793 

-6.697221 

-2.351751 

-.525027 

-7.125711 

-2.429041 

-.523340 

-7.599760 

-2.510623 

-.521732 

-3.126337 

-2.596823 

-.520202 

-8.713847 

-2.688000 

-.518749 

-9.372516 

-2.784548 

-.517371 

-10.114904 

-2.886903 

-.516069 

-10.956598 

-2.995544 

-.514841 

-11.917170 

-3.111006 

-.513687 

-13.021514 

-3.233877 

-.51260b 

-14.301762 

-3.364817 

-.511597 

-15.800039 

-3.504559 

-.510661 

-17.372917 

-3.653922 

-.509796 

-19.697425 

-3.813829 

-.509001 

-22.231961 

-3.985315 

-.508278 

-25.483411 

-4.169548 

-.507624 

-29.537603 

-4.367852 

-.507040 

-34.315786 

-4.581732 

-.506526 

-41.937610 

-4.812903 

-.506081 

“32 . 0 197i 0 

-5.063329 

-.505704 

-67.29/223 

-5.335270 

-.505397 

-92.938420 

-5.631336 

-.505157 

-5*954557 

-.504987 

-6.308469 

-.504884 
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FIGURE  A-7.  DIFFRACTION  COEFFICIENTS 
(a  ■  15  deg,  n  ■  1  +  a/n, 
Rj  -  -0.50737  2) 
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TABLE  A-8 .  DIFFRACTION  COEFFICIENTS 
(a  =  15  deg,  n  -  1  +  a/n,  Rx  =*  -0,507372) 


— '-OJ  *■* 

0 

Sl 

h. 

h. 

Re 

h. 

0.00 

f 

.50 

-.536547 

-.540892 

-4,287960 

-.540892 

1.00 

-.534499 

-.543193 

-4.095295 

-.543193 

1.50 

-.532633 

-.545560 

-3.916303 

-78.765038 

95.892827 

-.545580 

2.00 

-.530646 

-.54do56 

-3.749669 

-57.382422 

7*. 648483 

-.548056 

2.50 

-.523643 

-.550621 

-3.594311 

-44.632146 

62.079238 

-.550621 

3.00 

-.527116 

-.553277 

-3.449156 

-36. 192539 

53*866012 

-.553277 

3.50 

-.523466 

-.556027 

-3.313330 

-30.211965 

48.160527 

-.556027 

4.00 

-  .  523094 

-  .53887 1 

-3.186031 

-25.764994 

44.041600 

-.558871 

4.50 

-.522397 

-.561811 

-3.066548 

-22.337799 

41.000717 

-.561811 

5.00 

-  .520  9  75 

-.564849 

-2.954241 

-19.622320 

38.736432 

-.564849 

5.30 

-.319627 

-.567987 

-2.848537 

-17.422708 

37.061119 

-.567987 

6.00 

-.516333 

-.571227 

-2.748919 

-15*608549 

35.854619 

-.571227 

6.50 

-.317131 

-.574372 

-2.654923 

-14.089690 

35.039628 

-.574572 

7.00 

-.516022 

-.576022 

-2.566126 

-12.801803 

34.568097 

-.578022 

7.50 

-.3  14964 

-.381530 

-2.492147 

-11*697850 

34.413715 

-.581580 

8.00 

-.513*77 

-.595?S0 

-2.402639 

-10.742591 

34.568097 

-.585250 

8.50 

-.513060 

-.539032 

-2.327286 

-9.909146 

35.039628 

-.589032 

9.00 

-.512213 

-.592930 

-2.255601 

-9.176657 

35.854619 

-.592930 

9.50 

-.511436 

-.596943 

-2.187920 

-8.528701 

37.061119 

-.5969*5 

10.00 

-.510727 

-.601082 

-2.123405 

-7.932177 

38.738432 

-.601082 

10.50 

-.510067 

-.605342 

-2.062033 

-7.436510 

41.000717 

-.605342 

11.00 

-.509316 

-.609729 

-2.003602 

-6.973076 

44.041600 

-.609729 

11.50 

-.509012 

-.614246 

-1.947927 

-6.554774 

48.160527 

-.614246 

12.00 

-.5063/6 

-.616893 

-1.894836 

-6.175705 

53.866012 

-.61869b 

12.50 

-  .503206 

-.623680 

-1.844170 

-5.830936 

62.079238 

-.623680 

13.00 

-.50790  7 

-.626604 

-1.795785 

•5 • 5 1 6305 

74.6484H3 

-.628604 

13.50 

-.50  76/2 

-.633672 

-1.749545 

-5.228281 

95.892827 

-.633672 

14.00 

-.507505 

-.638386 

-1,705325 

-4 , 963850 

-.638886 

14.50 

-.507405 

-.644351 

-1.663009 

-4.720426 

-.64*251 

15.00 

-.50 7372 

-.649770 

-1.622489 

-4.495775 

-.649770 

15.50 

-.50  7403 

-.655448 

-1.583666 

-4,287960 

-.655448 

16.00 

-.50  7305 

-.661239 

• 1 • S46447 

-4.095295 

-.661289 

16.50 

-.50767? 

-.667?97 

-1.510746 

-3.916303 

-78.765038 

-.667297 

17.00 

-.507907 

-.673478 

-1.476480 

-3.749689 

-57.382*22 

-.673*78 

17.30 

-.506203 

-.679837 

-1.443576 

-3.594311 

-44.632146 

-.679837 

18.00 

-.5)85/6 

-.636377 

-1.411962 

-3.4*9156 

-36.192539 

-.686377 

18.30 

-.509012 

-.693103 

-1.3815/3 

-3.313330 

-30.211965 

-.693105 

19.00 

-.509316 

-.700027 

-1.352347 

-3.186031 

-25.76*99* 

-.70002 7 

19.50 

-.510067 

-.707147 

-1.324227 

-3.0665*8 

-22.337799 

-.707147 

20.00 

-.31)727 

-.714472 

-1.297158 

-2.9542*1 

-19.622320 

-.714472 

20.30 

-.31 1 4 J6 

-. 722009 

-1.271090 

-2.8*8537 

-17.422708 

-.722009 

21.00 

-.512213 

-. 7?9764 

-1.243974 

-2.  7*8919 

-15.6085*8 

-.729764 

21.50 

-.51  3060 

-.737743 

-1,221 767 

-2.654923 

-14.089680 

-.73774 3 

22.00 

-.51  39/7 

-.743935 

-1.198425 

-2.566126 

-12.801803 

-.745955 

22.60 

•*  •  S  i  47i*»4 

-. 734406 

-1. 1 75910 

-2.4821*7 

-11*697850 

-.75**06 

23.00 

-.319022 

-.763104 

-1.15*184 

-2.402639 

-10.742591 

-.76310* 

23.50 

-.517131 

-.  7  72058 

-1.133210 

-2.3272H6 

-9.909146 

-.772058 

24.00 

-.316333 

-.731275 

-1,112937 

-2.255801 

-9.176657 

-.781275 

24.30 

-.319927 

-.77076a 

-1.09J3V3 

-2.187920 

-8,528701 

-.790/66 

25.00 

«*•  0*^ 

-.800533 

-1.0/4488 

-2. 127*05 

-7.9521 77 

-.800538 

23.30 

-.322  147 

-.810603 

- 1 .0362 1  * 

-2.062033 

-7.436510 

-.810603 

26.0  0 

-.323  >94 

-.820970 

-1.039544 

-2.00)802 

-6.973076 

-.820970 

26.30 

-  .323496 

-.331650 

-1.021433 

-1  .9*7927 

-6.55*77* 

-.831650 

27.00 

-.327116 

-.34? 454 

-1.00*919 

-1.89*h36 

-6. 175/05 

-.8*205* 

BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A-66 


0 

k 

5a. 

h. 

5l 

27, SO 

-.528843 

-.853995 

-.988916 

-1.844170 

-5.830936 

-.853995 

28.00 

-.5  10648 

-.865683 

-.973426 

-1.795785 

-5*516305 

—.865683 

28.  50 

-.532533 

-.877733 

-.958427 

-1.749545 

-5.228281 

-.877733 

29,00 

-.534499 

-.890157 

-.943899 

-1.705325 

-4.963850 

-.890157 

29.50 

-.536547 

-.902971 

-.929826 

-1.663009 

-4.720*26 

-.902971 

30.00 

-.538078 

-.916188 

-.916188 

-1.622489 

-4.49S775 

-.916188 

30. SO 

-.540692 

-.929623 

-.902971 

-1.583666 

-4.287960 

-.929826 

31.00 

-.543193 

-.943899 

-.890157 

-1.546447 

-4.095295 

-.943899 

31.50 

-.545580 

-.958427 

-.877733 

-1.510746 

-3.916303 

-.958427 

32.00 

-.548056 

-.973426 

-.866683 

-1.476480 

-3.749689 

-.973426 

32.50 

-.550621 

-.986916 

-.853995 

-1.443576 

-3.594311 

-.988916 

33.00 

-.553277 

-1.004919 

-.842654 

-1.4H962 

-3.449156 

-1.004919 

33. SO 

-.556027 

-1.021453 

-.831650 

-1.381573 

-3.313330 

-1.021*53 

34.00 

- .SSrid  / 1 

-1.038544 

-.820970 

-1.352347 

-3.186031 

-1.038544 

34.50 

-.501811 

-1.056214 

-.810603 

-1.324227 

-3.06bb48 

-1.05621* 

35,00 

-.564d49 

-1.074488 

-.800538 

-1.297158 

-2.954241 

-1.074488 

35. SO 

-.56  796 7 

-1.093393 

-.790766 

-1.271090 

-2.848537 

-1.093393 

36.00 

-.571227 

-1.112957 

-.781275 

-1.24597* 

-2.748919 

-1.112957 

36. SO 

-.574572 

-1.133210 

-.772058 

-1.221767 

-2.654923 

-1.133210 

37.00 

-.5  7d022 

-1.154184 

-.763104 

-1.198425 

-2.566126 

-1.154184 

37.50 

-.581580 

-1.175910 

-.754406 

-1.175910 

-2.482147 

-1.175910 

38.00 

-.565250 

-1.198425 

-.745955 

-1.154184 

-2.402639 

-1.198*25 

38.50 

-.569032 

-1.221767 

-.737743 

-1.133210 

-2.32/286 

-1.221767 

39.00 

-.592930 

-1.245974 

-.729764 

-1.112957 

-2.255801 

-1.245974 

39.50 

-.596945 

-1.271090 

-.722009 

-1.093393 

-2.187920 

-1.271090 

40.00 

-.601082 

-1.297158 

-.714472 

-1.074488 

-2.123405 

-1.297156 

40,50 

-.635342 

-1.324227 

-.707147 

-1.05621* 

-2.062033 

-1.324227 

41,00 

-.609/29 

-1.352347 

-.700027 

-1.036544 

-2.003602 

-1.3523*7 

41.50 

-.614246 

-1.381573 

-.693105 

-1.021453 

-1.947927 

-1.381573 

42.00 

-.618695 

-1.411962 

-.686377 

-1.004619 

-1.894836 

-1.411962 

42.50 

-.623680 

-1.443576 

-.679837 

-.988916 

-1.844170 

-1.443576 

43.00 

-.62«o04 

-1.476480 

-.673478 

-.973426 

-1.795785 

-1.476*80 

43.50 

-.633072 

-1.510746 

-. 6672*7 

-.958427 

-1.749545 

-1.510746 

44.00 

-.638686 

-1 .54644  7 

-.661289 

-.943899 

-1.705325 

-1.546447 

44.50 

-.644201 

-1.563666 

-.655448 

-.929826 

-1.663009 

-1.583666 

45.00 

-.6497/0 

- 1 .622489 

-.649770 

-.916188 

-1.622489 

-1.622489 

45.50 

-.655448 

-1.663009 

-.644251 

-.902971 

-1.583666 

-1.663009 

46.00 

-.6.61289 

-1.705325 

-.638866 

-.890157 

-1.5*6^47 

-1.705325 

46,50 

-.66/297 

-1.749545 

-.6335 72 

-.377733 

-1.510746 

-1.749545 

4T.no 

-.6734/8 

-1.795/65 

-.628604 

-.865683 

-1.476480 

-1.795785 

4  1.50 

-.679637 

-1.844170 

-.623880 

' -.853995 

-1.443576 

-1.844170 

48.00 

-.666377 

-1.894636 

-.616895 

-.34?654 

-1.411962 

-1 .894836 

48.50 

-.693105 

-1.947927 

-.614246 

-.931650 

-1.361573 

-1.9*7927 

49.00 

-. 700 027 

-2.003602 

-.609729 

-.920970 

-1.352347 

-2.003602 

49.50 

-.707147 

-2.062033 

-.6053*2 

-.310603 

-1.32*227 

-2.062033 

50.00 

-.714.72 

-2.123405 

-.601062 

-.900538 

-1.297158 

-2.123*05 

50.50 

-.722009 

-2.  1*17920 

-.5?69*5 

-.790766 

-1.271090 

-2.187920 

'51 .Oo 

-.729764 

-2,265401 

-.592930 

-.781275 

-1.24597* 

-2.255801 

51.50 

-.7}//4J 

-2.32728b 

-.569032 

-.772056 

-1.221767 

-2. 32*286 

52.00 

-.  743955 

-2.402639 

-.585260 

-.76310* 

-1.198*25 

-2.402639 

52.50 

-.754406 

-2.482147 

-.521380 

-.754*06 

-1.175910 

-2.4821*7 

53.00 

-.7iJlC4 

-2.666126 

-.578022 

-.745955 

-1.15*18* 

-2.566126 

53.50 

-.772058 

-2, 654923 

-,87%572 

-.7377*3 

-1.133210 

-2.65*923 

54.00 

-. /nl 2  75 

-2* 748919 

-.571227 

-.72976* 

-1.112957 

-2.7*4919 

54.50 

-. 790/66 

-2.848537 

-.58 79* 7 

-.722009 

-1.093393 

-2,8*8537 

55.00 

-.800536 

-2.9*4241 

••58464V 

-.71*472 

-1 , 0 7*468 

-2.95*2*1 

BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A-67 


0 

2l 

*8. 

R* 

*6 

Rfl 

h. 

55.50 

-.810603 

-3.066548 

-.561811 

-.707147 

-1.056214 

-3.066548 

56.00 

-.8209/0 

-3.186031 

-.558871 

-.700027 

-1.038544 

-3 .186031 

56.50 

-.831650 

-3.313330 

-.556027 

-.693105 

-1.021453 

-3.313330 

57.00 

-.842654 

-3.44916b 

-.553277 

-.686377 

-1.004919 

-3.449156 

57.50 

-.553995 

-3.594311 

-.550621 

-.679837 

-.988916 

-3.594311 

58.00 

-,8t>5cH3 

-3. 749689 

-.548066 

-.673478 

-.973426 

-3.749689 

58.50 

-.8/7/33 

-3.916303 

-.545580 

-.667297 

-.958427 

-3.916303 

50.00 

-.890157 

-4.095295 

-.5*3193 

-.661239 

-.943899 

-4 • T  °5295 

59.60 

-.9029/1 

-4.28/960 

-.540892 

-.655448 

-.929826 

-4.287960 

60.00 

-.916188 

-4.495775 

-.538678 

-.5*9770 

-.916188 

-4.495775 

60.60 

-.929826 

-4.720426 

-.S36547 

-.644251 

-.902971 

-4.720426 

61.00 

-.943899 

-4.963850 

-.534499 

-.638386 

-.890157 

-4.963850 

61.50 

-.9518427 

-5.228281 

-.532533 

-.633672 

-.877733 

-5.228281 

62.00 

-.9/3426 

-5.516305 

-.530648 

-.62360* 

-.865683 

-5.516305 

62.50 

-.955916 

-6.830936 

-.528843 

-.623680 

-.853995 

-5.830936 

63.00 

-1.004919 

-4.175705 

-.527116 

-.618895 

- . 8*265* 

-6.175705 

63.50 

-1.021453 

-6.554/74 

-.525486 

-.614246 

-.831650 

-6.554774 

64.00 

-1.035544 

-6.973076 

-.523894 

-.609729 

-.820970 

-6.973076 

64.60 

- 1 • 056214 

-7.436510 

-.522397 

-.605342 

-.810603 

-7.436510 

66.00 

-1.074455 

-7.952177 

-.520975 

-.601082 

-.800538 

-7.952177 

66.50 

-1.093393 

-8.528/01 

-.519627 

-.5969*5 

-.790766 

-8.528701 

66.00 

-1.112957 

-9.1/665/ 

-.518353 

-•592930 

-.781275 

-9.176657 

66.50 

-1.133210 

-9.909U6 

-.517151 

-.589032 

-.772068 

-9.909146 

67.00 

-1.154184 

-10.742591 

-.516022 

-.585250 

-.76310* 

-10.742591 

67.50 

-1.1/5910 

-11.69/85 

-.514964 

-.581580 

-.754*06 

-11.697850 

68.00 

-1.198425 

-12.83180 

-.513977 

-.578022 

-.745955 

-12.801803 

69.50- 

-1.221767 

-14.069690 

-.513060 

-.574572 

-.737743 

-14.0H96B0 

69.00 

-1.2459/4 

-15.606548 

-.512213 

-.571227 

-.729764 

-15.608548 

69.50 

-1.271090 

-17.422708 

-.511*36 

-.567987 

-.722009 

-17.422708 

70.00 

-1  .297158 

-19.622320 

-.510727 

-.564849 

-.71*472 

-19.622320 

70.50 

-1.324227 

-22.337799 

-.510087 

-.5* ’811 

-.70/147 

-22.337799 

71.00 

-1.352847 

-25.76*994 

-.509516 

^8871 

-.700027 

-25.764994 

71  ,50 

-1.381573 

-30.211965 

-.509012 

-.556027 

-.693105 

-30.211965 

72.00 

-1.411952 

-36.192539 

-.508576 

-.553277 

-.686377 

-36.i92539 

72.50 

-1.4435/6 

-44.632146 

-.503208 

-.550621 

-.679837 

-44.6321*8 

73.00 

-1.4/6480 

-57.3^2422 

-.507907 

-.8*3056 

-.673*78 

-57.382*22 

73.50 

-1.510/46 

-78,765038 

-.507672 

-.5*5580 

-.667297 

-78.765038 

74.00 

-1 .5*6447 

-.507505 

-.543193 

-.661289 

74.50 

-1,583056 

-.507*05 

-.540892 

-.655448 

75.00 

75.50 

76.00 

-1.705325 

-.SO7505 

-.534499 

-.638886 

76.50 

-1.749545 

93.892927 

-.507672 

-.532533 

-.633672 

95.892027 

77,00 

-1 . 7957«5 

74.6*4483 

-.507907 

-.530648 

-.62*60* 

74.648483 

77.51 

-1.644170 

62.079236 

-.508208 

-.523343 

-.623680 

62.079238 

78.00 

-1 .594536 

53.664012 

-.508576 

-.527116 

-.618895 

53.866012 

78.50 

-1.94/927 

*6.169527 

-.509912 

-.525466 

-.8142*6 

*U. 1 60  5?7 

79.0? 

-2.00 3502 

*4.04160? 

-.509516 

-.523«9* 

-.509729 

44.041600 

79.60 

-2.C920J3 

41.C007J7 

-.510087 

-.522397 

-.6053*2 

*1.000717 

PO.OO 

-3,123405 

36. 736432 

-.510727 

-.520975 

-,6010ft? 

38.736*32 

ec.so 

-2.197/20 

37.0411  1'* 

-.51 1*36 

-.5196?/ 

-.5969*5 

37,061 1 19 

91.00 

-2.25583! 

JS.9S4bl9 

-.512213 

-.5!m36J 

-.5'»2V30 

35.«5*619 

81.60 

-2.327  2**6 

35.039626 

-.513960 

-.517561 

-.58907? 

35.9396?o 

82.03 

-2.402939 

34.566097 

-.513977 

-.516622 

-.585250 

3*. 568097 

62.50 

-2.49214 7 

3*.*i J  7  IS 

-.51*36* 

-.514944 

-.SMI5K0 

3*. *13715 

63.0? 

-2.999124 

34.566037 

-.316022 

-.513377 

-.57802? 

3*. 56099 7 

•ATTSLLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A- 68 


0 

k 

k 

k 

83.50 

-2.654923 

35.039628 

-.517151 

84.00 

-2.748919 

35.85*619 

-.518363 

«4.53 

-2.848637 

37.061119 

-.519627 

85.00 

-2.964241 

36.736432 

-.520975 

85.50 

-3.065348 

41.009717 

-.522397 

88.00 

-3.155031 

44.041600 

-.523894 

88.50 

-3.313330 

46.160527 

-.525466 

87.00 

-3.449156 

53.866012 

-.527116 

37.50 

-3.894311 

62.079238 

-.528943 

88.00 

-3.74*609 

74.646483 

-.530644 

88.50 

-3.916J03 

95.892827 

-.532533 

89.00 

-4.095295 

-.534499 

89.50 

-4.28/960 

-.536547 

90.30 

90.50 

-4.720426 

-.540892 

91.00 

-4.963o50 

-.543193 

91.50 

-5.226281 

-78.755038 

-.545580 

92.00 

-5.516306 

-S7. 382422 

-.546056 

92.50 

-5.630936 

-44.632146 

-.550621 

93.00 

-6. 175  70S 

-36.192539 

-.553277 

93.50 

-6. 564 7 74 

-30.211965 

-.556027 

94.00 

-6.973076 

-25.764994 

-.558871 

94.50 

-7.4  363 1 0 

-22.337/99 

-.561611 

95,30 

-7.932177 

-19.622320 

-.564849 

95.80 

-8,526  7  01 

-17.422708 

-.567987 

98.00 

-9. 1 76o57 

-15.698548 

-.571227 

96.50 

-9.909146 

-14.039660 

-.57*572 

97.00 

-19.742391 

-12.891803 

-.576022 

97.50 

-11.69/350 

-11.63/650 

-.581580 

9H.00 

-12.601503 

-10.742591 

-.565250 

98.30 

-14.069060 

-9.909146 

-.589032 

99. 0C 

-15.606346 

-9.1 76657 

-.592930 

99.50 

-17.422/36 

-C. 528701 

-.5969*5 

100.00 

-19.622320 

-7.952177 

-.691082 

100.50 

-22.337/99 

-7.4 ’651 0 

-.605342 

101.00 

-25.  7-J4994 

-6.973076 

-.609729 

131.80 

-33.211965 

-6.554774 

-.614246 

102.00 

-38. 192339 

-6.175705 

-.618495 

102.50 

-44.832146 

-5.830V36 

-.623680 

103.30 

-57. 162422 

-5.516395 

-.628604 

103.50 

-7B.70S338 

-5.226281 

-.633672 

104.09 

-4.953850 

-.1'  38566 

104.69 

-4.729426 

-.644251 

105.00 

105.50 

-4.28/960 

-.655448 

108.09 

-4.09529s 

-.661289 

136.51 

95.692-27 

-3.V14303 

-.67.724’ 

107.90 

74.64449] 

-3, 749*89 

-.673*78 

107.30 

6?.? 79238 

-3.53*311 

-.(,79837 

108.39 

63.066J12 

-j. 4*9156 

-.686377 

IQK.sO 

46.1oj327 

-3,313330 

-.693105 

109.3? 

*«.C*ls0? 

-3.14*031 

•  .70,'0£7 

U«.9C 

*1.005717 

•3.0655*8 

-.7971*7 

119.9? 

J*. 736*32 

-2.95*2* l 

-.71**72 

1  t  (',*»<' 

37.091119 

-2.846537 

-.722309 

ill.  33 

3*. 68*619 

-2.7*4919 

-.72976* 

•ATTELLfi  MEMORIAL  INSTITUTE 


k 

k 

k 

-.513060 

-.57*572 

35.039628 

-.512213 

-.571227 

35.854619 

-.511*36 

-.567987 

37.061119 

-.510727 

-.56*8*9 

38.736432 

-.510087 

-.561811 

41.090717 

-.509516 

-.550871 

44.041600 

-.509012 

-.556027 

*8. 140527 

-.508576 

-.553277 

53.866012 

-.508208 

-.550621 

62.0T9238 

-.507907 

-.548056 

74.648*83 

-.507672 

-.545580 

95.892827 

-.507505 

-.543193 

-.507405 

-.5*0892 

-.50740S 

-.5365*7 

-.507505 

-.53**99 

-.507672 

-.532533 

-78.765038 

-.307907 

-.530648 

-57.382*22 

-.508298 

-.526843 

-44.632146 

-.508576 

-.627116 

-36.192534 

-.509012 

-.525466 

-30.211965 

-.509516 

-.523894 

-25.76499* 

-.51008/ 

-.522397 

-22.337799 

-.51072? 

-.520975 

-19.622320 

-.511*36 

-.519627 

-17.422708 

-.512213 

-.518353 

-15.6085*8 

-.513060 

-.517151 

-14.08968C 

-.513977 

-.516022 

-12.301803 

-.514964 

-.51*96- 

-11.697850 

-.516922 

-.51397/ 

-10.7*2591 

-.517151 

-.513060 

-9.909146 

-.518353 

4  -.**2213 

-9.176657 

-•519«,27 

-.5*11*36 

-8.528701 

-.520975 

-.S10t27 

-7.952177 

-.522397 

-.510087 

-7.436510 

-.523894 

-.509516 

-6.973076 

-.525*66 

- .504012 

-6.55*774 

-.527116 

-.506576 

-6.175705 

-.5288*3 

-.508208 

-5.830936 

-.530*48 

-.SC’907 

-5.516305 

-.532533 

-.507672 

-5.228281 

-.53**99 

-.507505 

-4.963*50 

-.5365*7 

-.597*05 

-*.720*26 

-.5*0692 

-.507*05 

-4.287960 

-.5*3193 

-.507505 

-4.095295 

-.5**580 

-.507672 

-3.916303 

-.5*8056 

-.50  7407 

-3.7*9684 

-.550621 

-.60820* 

-3.59*31} 

-.553277 

-.50»576 

•J. *49156 

-.556027 

-.504012 

•3.313330 

-.658*71 

-.504516 

-3. 104031 

-.561811 

-.610087 

-3.0665*6 

—.56**44 

-.610/27 

-2.9s*2*l 

-.567467 

-.511*16 

-2.9**537 

-.571227 

-.512213 

-2.7*8914 

COLUMN  US  LABORATORIES 


A-69 


0 

Be 

«6_ 

Re_ 

h. 

111.50 

35.039628 

-2.654923 

-.737743 

-.574572 

-.513060 

-2.654923 

112.00 

34.558097 

-2.566126 

-.745955 

-.678022 

-.513977 

-2 .566126 

112.50 

34.413715 

-2.482147 

-.754406 

-.581580 

-.514964 

-2.48214/ 

1 13.00 

34,568097 

-2.402639 

-.763106 

-.585250 

-.516022 

-2.402639 

113.50 

35.039526 

327236 

-.772  058 

-.589032 

-.51 7151 

-2.327286 

114.00 

35. 854ol9 

-2.256801 

-.781275 

-.692930 

-.518353 

-2.255801 

114.50 

37.061119 

-2.187920 

-.790766 

-.596945 

-.519627 

-2.187920 

115.00 

38.736432 

-2.123405 

-.800538 

-.601082 

-.520975 

-2.123405 

115.50 

41.00071 7 

-2.062033 

-.810603 

-.605342 

-.522397 

-2.062033 

lift. 00 

44.041600 

-2.003602 

-  •  82097C 

-.609729 

-.523894 

-2.003602 

116.50 

48.160527 

-1.947927 

-.831650 

-.614246 

-.525466 

-1.947927 

117.00 

53.866012 

-1.H9-.836 

-.842654 

-.618095 

-.527116 

-1.894836 

117,50 

62.079238 

-1.844170 

-.853995 

-.623680 

-.528843 

-1.944170 

116.00 

74,648483 

-1.796785 

-.865683 

-.628604 

-.530648 

-1.795785 

116.50 

95.892827 

-1  .  749545 

-.877733 

-.633672 

-.532533 

-1.749545 

119.00 

-1.706325 

-.890157 

-.638886 

-.534*99 

-1.705325 

119.50 

-1.663009 

-.902971 

-.644251 

-.536547 

-1,663009 

120.00 

-1.622489 

-..916188 

-.649770 

-.538678 

-1.622*89 

120.50 

-1.583666 

-.929826 

—  •  655448 

-.540892 

- 1 .583666 

121.00 

- 1 .54644  7 

-.943899 

-.661289 

-.543193 

-1.546447 

121.50 

-78.765036 

-1.510746 

-.958427 

-.667297 

-.645580 

-1.5107*6 

122.00 

-57,382422 

-1.476480 

-.973426 

-.673478 

-.548056 

-1.476480 

122.50 

-44.632146 

-1 .443576 

-.988916 

-.679837 

-.550621 

-1.443576 

123,00 

-36.192539 

-1.411962 

-1.004919 

-.686377 

-.553277 

-1.411962 

123.50 

-30.211965 

-1.381573 

-1.021453 

-.693105 

-.558027 

-1.381573 

124.00 

-25.764994 

-1.352347 

-1.038544 

-.700027 

-.556b71 

-1.352347 

124.50 

-22.337799 

-1.324227 

-1.056214 

-.707147 

-.561811 

-1.324227 

125.00 

-19.622.j20 

-1.297158 

-1 .0  74488 

-.714472 

-.564849 

-1.297158 

125.50 

-17.422708 

-1.271090 

-1.093393 

-.722009 

-.567987 

-1.27109C 

126.00 

-15.608548 

-1.245974 

-1.112937 

-.729764 

-.571227 

-1.245974 

126, so 

-14.039680 

-1.221767 

-1.133210 

-.737743 

-.57457? 

-1.221767 

127.00 

-12.801803 

-1.198426 

-1.154154 

-.745955 

-.578022 

-1.199425 

127.50 

-11.697860 

-1.175910 

-1.175910 

-.7544Q6 

-.581590 

-1.175910 

126.00 

-10.742591 

-1.154184 

-1.198425 

-.763104 

-.585250 

-1.154194 

126.50 

-9.909146 

-1.133210 

-1.221 767 

-.772u5« 

-.589032 

-1.133210 

129.00 

-9.1 76057 

-1  .  1 1295  7 

-1.245974 

-.781275 

-.592930 

-1.112937 

129. .50 

-8, 628701 

-1.093393 

-1.271090 

-.790768 

-.596945 

-1 .093393 

130.00 

-7.9521 77 

-'  .  0  74488 

-1.297158 

-.800536 

-.601082 

-1.074488 

130.50 

-7.4368] 0 

-1.066214 

-1.324227 

-.810603 

-.60534? 

-1.05*21* 

131.00 

-6.9730 76 

-1.038544 

-1.352347 

-.820970 

-.609729 

-1.039544 

131 .50 

-6.554774 

-1.021453 

-  1  .381573 

-.831650 

-.61*246 

-1.021453 

132.00 

.  -6.  175705 

-1.004^19 

-1 .411962 

-.84 2658 

-.618 8 05 

-1.004919 

132.50 

-5.830936 

-.983916 

- 1 , 44  38  7 6 

-.863996 

-.623680 

-.986916 

133.00 

-5.616305 

-.97342b 

“1 .476480 

-.869683 

-.62660* 

-.973426 

133.50 

-5.226261 

-.95"'427 

-1 .510746 

-.677733 

-.63367? 

-.96°* 27 

134.00 

-4.9o3e50 

-.943899 

-1.546447 

-.690157 

-.636886 

-.943899 

134.60 

-4. 720426 

-.929826 

-1 .583666 

-.902971 

—  ,  6  *  *  2  '4  1 

-.929626 

136.00 

-4.495<  7s 

-.916188 

-1.622489 

-  .  9  ]  6  1 u  6 

-.64977(1 

-.914166 

1 36.50 

-4.267960 

-.902971 

-1.86300V 

-.929826 

- , 6554  4  0 

- ,90297 1 

136.00 

-4.095295 

-.890157 

-1.705325 

- .943699 

-.661289 

-.890157 

136.50 

-3.916303 

-.877733 

-1 .749546 

-•V5"'427 

- .66  729  7 

-.877733 

137.00 

-  9 ,  7  4  9  5 9  9 

-.865683 

-l . 7 98765 

-.973426 

-.6  73*78 

—  . P656  8  3 

137.60 

-5.69431  1 , 

- . 655996 

-1. 8441 73 

-.988916 

-.67^637 

-.853993 

136.00 

-3,44915 6 

-.8*2*5* 

-1.894836 

-1 .0049] 9 

-.6S-.377 

-.6*265* 

1 .36,60 

-3,31 3330 

-.831660 

-1  .94  7927 

- !  •  <‘21463 

-.*93108 

-.631*40 

'39.00 

-3.1OO0J1 

-  .  M  2  C  V  7  0 

-8.003602 

-1.03''S4<. 

-.  790027 

82*970 

0ATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


139.50 

-3.066548 

-.510603 

140.00 

-2.954241 

-.800538 

140.50 

-2.646537 

-. 790766 

141.00 

-2.746919 

-. 731275 

141.50 

-2.654923 

-.772053 

142.00 

-2.566128 

-. 763104 

1 42,50 

-2.432147 

-.754406 

143.00 

-2.40-039 

-.745955 

143.50 

-2.327256 

-.737743 

144,00 

-2.255d01 

-.729794 

144.50 

-2.107920 

-.722009 

145.00 

-2.123405 

-.714472 

148.50 

-2.062033 

-.70/147 

146.00 

-2.003602 

-. 700027 

146.60 

-1 .9<*  7927 

-.693105 

147.00 

-1 .894636 

-.686377 

147.50 

-1 .8441  70 

-.679837 

148.00 

-1.796765 

-.672478 

148.80 

-1.74954'j 

-.667297 

149.00 

-1 .705325 

-.661239 

149.50 

-1 ,6o 3009 

-.655448 

150.00 

-1.622489 

-.649770 

150.50 

-1.353666 

-.644?5l 

161.00 

-1 .546447 

-. 639836 

151.50 

-1.510746 

-.633672 

152.00 

-1 .4  7fc450 

-.628604 

152.50 

-1.44J376 

-.623630 

153.00 

-1.411962 

-.618395 

153.50 

-1.3619/3 

-.614246 

154.00 

-1 .352347 

-.609729 

154.50 

>1.324227 

-.606J4H 

158.00 

-1.29/136 

-.601032 

166.5'' 

-1.2/1090 

—.596945 

154.00 

-1 .245974 

-.592930 

166.50 

-1.221767 

-.539032 

'67.00 

-1 . 1 98423 

-.635230 

'5 7. 50 

-1.176910 

-.5*1580 

168,00 

-1 .154154 

-.578022 

1 88 ,50 

-1.1 33210 

-.574472 

159.00 

-1.112967 

-.57122 7 

159.50 

-1 .093393 

-.567987 

160.00 

-1  .  .1  744-6 

-.5S4H49 

160.50 

-1 .086614 

-.541411 

181 .CO 

-1 .039544 

-.548671 

14  1  , 5  0 

-l  .021 “53 

-.54602  7 

162.30 

-1.004919 

-.543277 

142.  .'0 

-.9  5 '19  16 

-.550621 

163.30 

-.9 7 J4  26 

-.348056 

143,5*1 

-.955467 

-. 544-69 

144,00 

-  ,  V  4  3  8  9  V 

54  3 l “3 

164.33 

-.  .•>9  826 

-.5“0“92 

1.44,0.) 

-.91616'! 

-.534676 

168.5.' 

-.972*71 

-.474-4  7 

184,0-0 

-.<-*■  Is7 

-.534499 

1  4  6  .  >  0 

-.877733 

-.342533 

167, jC 

- .  863663 

-.5?',? -*h 

-2.062033 

-1.056214 

-.707147 

-2.1234C5 

-1.074488 

-.714672 

-2.187920 

-1.093393 

-.722009 

-2.255901 

-1.112957 

-.729764 

-2.32 7236 

-1.133210 

-.737743 

-2.402639 

-1.154184 

-.745955 

-2.482147 

-1.1/5910 

-.75*406 

-2.566126 

-1.198425 

-.763104 

-2.654923 

-1 .221  76/ 

-.77205? 

-2. 74H919 

-1.245074 

-.781275 

-2.848537 

-1. 271090 

-.790766 

-2.954241 

-1.297158 

-.80053? 

-3.066548 

-1.324227 

-.810603 

-3.186031 

-1.332347 

-.820970 

-3.313330 

-1.381473 

-.831650 

-3.449156 

-1  .411962 

-.842654 

-3.594311 

-1.443576 

-.853995 

-3.749689 

-1 .474480 

-.865683 

-J. 916303 

-1.510746 

-.877733 

-4.095295 

“ ).  *5464  <*  f 

-.890157 

-4.287960 

•*  1  * 

-.902971 

-4.495775 

-1.622489 

-.916188 

-4.720426 

-i .663009 

-.929826 

*•4. 063850 

-1 .704325 

-.943899 

-5.228281 

-1 .749545 

-.9584J7 

-4.516305 

-1.794785 

-.973426 

-5.830936 

-1 .844170 

-.980916 

-4.175705 

-1 .694836 

-1.004919 

-t*  •  b  5  4  7  7  4 

-1  .=>47927 

-1  *021453 

-6.973076 

-2.00360? 

-1*0385*4 

-7.430510 

-2.062033 

-1 .05b?i 4 

-7.952177 

-7.123405 

-1.074488 

-6.528701 

-2. 18792C 

-1  .093393 

-9. 177*637 

-2.255801 

-1.112957 

-9.909146 

-2.327286 

-1.133210 

•10.742591 

-7.4(12639 

*  1.154184 

•11.697830 

-7. 482147 

-1 .1759 : 0 

-17.801 81,3 

-2.566126 

-1.196425 

-14. 089630 

-7 .654923 

-1.221767 

-l3.6I>^54b 

“ ** 9  1 9 

-1.245974 

-17.422706 

-2.64853/ 

-1.2710=0 

-19.622320 

*  e  •  ^  4  ?  4  ] 

-t  .297156 

-27.337799 

•.A  • 

-1.32*227 

-23.764994 

-3  •  1 66r  j 

-1  *352347 

*30.21 1 965 

-3.3i.7  33C 

-  i .  3“ 1 87  3 

-J6. 1925J9 

-3,449164 

-1.4} 196? 

-3 • 6u43l l 

-1 .443576 

-4/  .587422 

-3 . 749669 

-1 .476480 

•73.765038 

-3.916303 

-1 .510746 

—  4 .0'*  6294 

-  1  •  54‘?44  7 

-« .?8  r  96i* 

-1  .5':  396* 

-4.494773 

-i .62<“69 

-4.7<9*?4 

.663009 

—  4  »y43:i50 

-1.7(5  >325 

95. 8«?827 

-4.??“?6! 

- ; .  74VV.6 

7  4 .6484g J 

-5. 5  i  7-305 

-1 .799 < 85 

-.810603 
-.800538 
-.790766 
-.781275 
-.772058 
-.763104 
-.754406 
-.745955 
-.737743 
-.729764 
-.722009 
-.714472 
-.707147 
-.70002? 
-.693105 
-.686377 
-.679037 
-.673476 
-.66729? 
-.661289 
-.655448 
-.649770 
-.644251 
-.638386 
-.633672 
-.628604 
-.623680 
-.610895 
-.614246 
-.609729 
-.605342 
-.601062 
-.595945 
-.592930 
-.589032 
-.585250 
-.581580 
-.578022 
-.574572 
-•571227 
-.567987 
-.56*849 
-.561811 
-.65887 1 
-.566027 
-.563277 
-.550621 
-.548056 
-.545580 
-.543193 
-.640692 
-.638678 
-.63464  7 
-.634499 
-.6:263? 

-.63064 n 
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A-71 


0 

h. 

P-3 

167.50 

-.853995 

-.528843 

168.00 

-.642654 

-.527116 

168.50 

-.831650 

-.525466 

169.00 

- .820  9  7 o 

-.523894 

169.50 

-.610603 

-.522397 

170.00 

-.800538 

-.520975 

170.50 

-.790/66 

-.519627 

171.00 

-.7dl27b 

-.516353 

171.50 

/72058 

-.517151 

172.00 

-. 76JL04 

-.516022 

172.50 

-.734406 

-.514964 

173.00 

-.745855 

-.513977 

173.50 

737743 

-.513060 

174.00 

-.729/64 

-.512213 

174.50 

-.722009 

-.511436 

175.00 

-.714472 

-.510727 

175.50 

-.707147 

-.51006/ 

176.00 

-.700027 

-.509516 

176.50 

-.693105 

-.509012 

177. CO 

-.606377 

-.508876 

177.50 

-.6/9637 

-.500206 

178.00 

-.6/3478 

-.507907 

178.50 

-.66/297 

-.507872 

179.00 

-.661269 

-.507505 

179.50 

180.00 

-.655446 

-.507405 

R4 

h. 

Pg 

62.079238 

-5.830936 

-1.844170 

53.666012 

-6.175705 

-1.894836 

40.160527 

-6 . 55477  4 

-1.947927 

44.041600 

-6.973076 

-2.003602 

41.000717 

-7.436510 

-2.062033 

30,736432 

-7.952177 

-2.123405 

3/. 061119 

-6.526701 

-2.167920 

33.654619 

-9.17665/ 

-2.255801 

35.039628 

-9.909146 

-2.327286 

34.568097 

-10.742591 

-2.402639 

34.413715 

-11.697650 

-2.482147 

34.568097 

-12.801803 

-2.566126 

35.039628 

-14.089660 

-2.654923 

33.654619 

-15.b05548 

-2.748919 

3/, 061119 

-17.422708 

-2.848537 

30,736432 

-19,6?23?0 

-2.954241 

41.000717 

-22.337799 

-3.066548 

44.041600 

-25.764994 

-3.186031 

46.160527 

-30.211965 

-3.313330 

53.666012 

-36.192539 

-3.449156 

62.079238 

-44.632146 

-3.5943H 

7 4 .64P4S3 

-57.382422 

-3.749689 

93.892827 

-76.765036 

-3*916303 

-4,095295 

-4.28/960 
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-.528843 

-.527116 

-.525466 

-.523894 

-.522397 

-.520975 

-.519627 

-.518353 

-.517151 

-.516022 

-.514964 

-.513977 

-.513060 

-.512213 

-.511436 

-.510727 

-.510087 

-.509516 

-.509012 

-.508576 

-.50B208 

-.507907 

-.507672 

-.507505 

-.507405 
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FICURE  A-8 .  DIFFRACTION  COEFFICIENTS 

(a  *  O’,  n  “  3/2,  Rj  ■  -0.666667) 
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TABLE  A- 9. 

DIFFRACTION 

COEFFICIENTS 

(a  =  0  deg, 

n  =  3/2,  Rx 

=  -0.666667) 

a 

5a. 

5a. 

R* 

5b. 

Re_ 

h. 

0.00 

.50 

-.666697 

-.666697 

-.666697 

-98.909212 

99,575909 

99.575909 

1.00 

-.666767 

-.666787 

-.666787 

-49.292926 

49. <=59713 

49.959713 

1.50 

-.666936 

-.666938 

-.666938 

-32.75634* 

33.423282 

33.423282 

2.00 

-.667146 

-.667148 

-.667148 

-24.489668 

25.156816 

25.156816 

2.50 

-.66/419 

-.667*19 

-.667419 

-19.530937 

20 . i 96357 

20.198357 

3.00 

-.667/51 

-.667751 

-.667751 

-16.226166 

16.893917 

16.89391/ 

3.50 

-.666143 

-.668143 

-.668143 

-13.066503 

14.534646 

14.53464b 

4.00 

-. 666596 

- .668596 

-.668596 

-12.097524 

12.766120 

12.766120 

4.50 

-.669110 

-.669110 

-.669110 

-10.722325 

11.391435 

11.391435 

5.00 

-.669665 

-.669685 

-.669685 

-9.622765 

10.292451 

1C. 292451 

5.50 

-.6/0322 

-.670322 

-.670322 

-8.723664 

9.393986 

9.393986 

6.00 

-.671020 

-.671020 

-.671020 

-7.9/4901 

8.64b9?l 

8.6*5921 

6.50 

-.671  /  60 

-.671780 

-.671780 

-7.341778 

8.0135=8 

B.013558 

7.00 

-.672603 

-.672603 

-.672603 

-6.799509 

7.472112 

7.472112 

7.50 

-.67346H 

-.6/3*68 

-.673488 

-6.329921 

7.003409 

7.003*09 

8.00 

-.6/4436 

-.674436 

-.(>74436 

-5.919381 

6.593817 

6.59381/ 

6.50 

-.6/5447 

- . 6  75*4  7 

-.675447 

-5.557466 

6.2329J3 

6.232913 

9.00 

-.6/6522 

-.676522 

-.676522 

-5.236068 

5.912590 

5.912590 

9.50 

-.677662 

-.677662 

-.677662 

-4,948787 

5.62b449 

5.626449 

10.00 

-.676666 

-.6/8666 

-.678866 

-4.690503’ 

5.369369 

5.369369 

10.50 

-.660135 

-.680135 

-.680135 

-4.457070 

5.137205 

5.137205 

11.00 

-.661470 

-.681470 

-.681470 

-4.245098 

4.92b56« 

4.926568 

11.50 

- . 6626  72 

-.662872 

-.662872 

-4.051785 

4.734656 

4.73465b 

12.00 

-.664J40 

-.684340 

-.684340 

-3.874796 

4.559136 

4.55913b 

12.50 

-.6656/6 

-.685676 

-.685876 

-3.712171 

4.3960*7 

4.393047 

13.00 

-.60/480 

-.687480 

-.687480 

-3.562251 

4,2*u/31 

4.249731 

13.50 

-.669153 

-.689153 

-.689153 

-3.423622 

4.112775 

4.112775 

14.00 

-.690696 

-.690696 

-.690896 

-3.295073 

3.985969 

3.985969 

14.50 

-.692/09 

-.692709 

-.692709 

-3.175560 

3.86«269 

3.868269 

15.00 

-.694593 

-.69*593 

-.694593 

-3.064178 

3.768770 

3.758770 

15.50 

-.696349 

-.6965*9 

-.6965*9 

-2.960138 

3.656687 

3.65666/ 

16.00 

- . 696578 

-.698578 

-.698578 

-2.862751 

3.561329 

3.561329 

16.50 

- • 700661 

-.700661 

-.700681 

-2.771412 

3.472093 

3.6720<=3 

17.00 

-.702858 

-.702856 

-.702558 

-2.685585 

3.388*43 

3.388*43 

17.50 

-.705111 

-.705111 

-.705111 

-2.60*  79  7 

3.309908 

3.306908 

lfi.00 

-.70/441 

-.707441 

-.707**1 

-2.528627 

3.236068 

3.236066 

16,50 

-.709649 

-.709649 

-.709849 

-2.456 7 CO 

3.166548 

3.1665*6 

19.00 

-.712335 

-.712335 

-.712335 

- 2.366680 

3.101015 

3.101015 

19.50 

-.714902 

-.71*902 

-.71*902 

-2.32*265 

3.039167 

3.03616/ 

20.00 

-.717=49 

-.71 75*9 

-.7176*9 

-2.263185 

2.980734 

2.98073* 

20.50 

-.7202/9 

-. 7202/9 

-.’720279 

-2.2051V5 

2.92=474 

2.92547* 

21.00 

-. 72 3093 

-.723693 

-.723093 

-2.1500/3 

2.K7J146 

2.873166 

21.50 

-.72599? 

-.725V92 

-.725992 

-2.0^/619 

2. 823611 

2.P23M  1 

22.0'J 

-. 7269 '6 

-.726978 

-.7289/6 

-2 .047*50 

2.776627 

2.77662  / 

?  ?  • = c 

-. 732051 

-.732051 

-.732051 

-2.000000 

2.732051 

2.732051 

23.00 

-. / 3521 3 

-.755213 

-.735213 

-1 ,9646! 7 

2.689731 

2.689731 

23.50 

/ Jb*b7 

-.738467 

-.738467 

-1.911063 

2.649530 

2.6*9530 

24.00 

-.741813 

-.741613 

-.741613 

-1 .C69510 

2.611323 

2.611323 

24.50 

-.74525* 

-.7*5254 

-.7*525* 

-1.825741 

2.574994 

2.57*99= 

2^.00 

-.746/90 

-.7*6790 

-.7*8790 

-! .79 >660 

2.5*0*40 

2.5*0*40 

26.50 

-. 7=2*24 

-.7=2424 

-.752*24 

-1.766138 

?.5C75oO 

i.  .50*560 

24.0) 

-.796156 

-.756158 

-.766 1 56 

-1.7*0109 

2.476266 

2.*?6?46 

26.59 

-.  /5V993 

- . 7*9993 

-,7’VWVJ 

-:  .6?4*r>3 

*,446476 

2.4*6*76 

27.00 

-.74J932 

-.  76302 

-.763932 

-1.65416? 

2.41611* 

2.*!*:i» 
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0 

Re 

h. 

R4 

h. 

Re 

h. 

27.50 

-.767976 

-.767976 

-.767976 

-1.623132 

2.391100 

2.391108 

28.00 

-.7/2129 

-.772129 

-.772129 

-1.593266 

2.365395 

2.365395 

28.50 

- .  7  7 6391 

-.776391 

-.776391 

-1.564521 

2.340912 

2.340912 

29.00 

-.750766 

-.780766 

-.780766 

-1 .536840 

2.31 7606 

2.317606 

29.50 

-.765255 

-.765255 

-.785255 

-1 .510168 

2.295423 

2.295423 

30.00 

-.769662 

-.769862 

-.789862 

-1.484454 

2.274316 

2.274316 

30.50 

-.794568 

-.794588 

-.794588 

-1.459652 

2.254240 

2.254240 

31.00 

-.799437 

-.799437 

-.799437 

-1.435716 

2.235153 

2.235153 

31.50 

-.604412 

-.804412 

-.804412 

-1.412606 

2.217017 

2.217017 

32.00 

-.609514 

-.809514 

-.809514 

-1.390262 

2.199796 

2,199796 

32.50 

-.614748 

-.814748 

-.814748 

-1.366/08 

2.183456 

2.103456 

33.00 

-.820116 

-.820116 

-.620116 

-1.347851 

2.167967 

2.167967 

33.50 

-.895622 

-.625622 

-.825622 

-1.327677 

2.153299 

2.153299 

34.00 

-.831268 

-.831268 

-.831268 

-1  .306157 

2.139425 

2.139425 

34.50 

-.637059 

-.837059 

-.837059 

-1.289262 

2.126322 

2.126322 

35.00 

-.842699 

-.642999 

-.842999 

-1.270966 

2.113964 

2.113964 

35.50 

-.849090 

-.849090 

-.849090 

-1.253242 

2.102332 

2.102332 

38.00 

-.855336 

-.855336 

- , 855336 

-1.236068 

2.091404 

2.091404 

38.50 

-.861743 

-.861743 

-.861743 

-1.219420 

2.081163 

2.081163 

37.00 

-.868314 

-.866314 

-.668314 

-1.203278 

2.07159? 

2.071592 

37.50 

-.876053 

-.875C53 

-.875053 

-1.187620 

2.062673 

2.062673 

38.00 

-.881966 

- .  b6 ! 966 

-.68)966 

-1  *  1  724R8 

2.054394 

2.054394 

38.50 

-.889056 

-.86.9056 

-.889056 

-1.157664 

2.046741 

2.046741 

39.00 

-.890529 

-.896329 

-.896329 

-1.143371 

2.039700 

2.039700 

39.50 

-.903791 

-.903791 

-.903791 

-1.129472 

2.033263 

2.033263 

40.00 

-.911445 

-,91144b 

-.911445 

-1.118972 

2.027417 

2.027417 

40,50 

-.919299 

-.919299 

-.919299 

-1 . 102656 

2.022155 

2.022155 

41.00 

-.927358 

-.92/358 

-."27358 

-1.C9011U 

2.017460 

2.017468 

41.50 

- .935628 

-.935628 

-.935628 

-1.077721 

2.013349 

2.013349 

42.00 

-.944116 

-.944115 

-.944115 

-1.065676 

2.009792 

2.009792 

42.50 

-.952627 

-  .952*' 2  7 

-.952627 

-1.053964 

2.006790 

2.006790 

43.00 

-.961769 

-.961769 

-.961769 

-1.042572 

2.004341 

2.004341 

43.50 

-.9/0550 

-.970650 

-.970950 

-1.031490 

2.002440 

2.002440 

44.00 

-.980377 

-.960377 

-.9P0377 

-1.020707 

2 • 00 1 0p4 

2.001004 

44.50 

-.990057 

-.990057 

-.990057 

-1.010214 

2.000271 

2.000271 

45.00 

-1.000000 

-l.OOOCCO 

-1.000000 

-1.000000 

2.000000 

2.000000 

45.50 

- 1 . 0  1  o  2 1 4 

-1.010214 

-1  .010214 

-.990067 

2.000271 

2.000271 

46,00 

-1.020/07 

-1.020/C7 

-1.020707 

-.9803/7 

2.00) 0"4 

2.001084 

44.50 

-1.031450 

-1.031490 

-1.031490 

-.9/0950 

2.002440 

2.002440 

4  7,00 

-1 .04,.5/2 

-1.042572 

-1.042572 

-.9*1769 

2.004341 

2.004341 

47,50 

-1,053964 

-1.053964 

-1.053964 

-.952627 

2.006790 

2.006790 

*8.00 

-1 . 0656 76 

*1 .065676 

-1 .0456/6 

-.94*115 

2.009792 

2.009792 

*8.50 

-l.G/'/21 

-1.077721 

-1.C77721 

-.936626 

2.013349 

2. 01334V 

*9.  CO 

- 1  .  t 70110 

-1.090110 

-I.C9C110 

-.92 7  38? 

2.01/47,0 

2.017468 

49,50 

-1 . 1 02658 

-1 . i 02656 

-1.102656 

-.919299 

2 .022 1 65 

2.022155 

60.00 

-1.1156/2 

-1.115672 

-1.1159/2 

-.911445 

2.02/417 

2.0274*7 

5'-. 30 

-1.129*72 

-1.1294/2 

-1.12,14/2 

-.903?9l 

2.03326? 

2.033263 

51 .00 

-1.1*33/1 

-1.143371 

-1.143371 

-.696379 

2.039/00 

2.039700 

6!  .50 

-  1 . 1 6 ' 69* 

-1.15/68* 

— 1 . 15768* 

-.“K90S6 

2.046741 

2.046741 

52.00 

-1  .1  7  242- 

- 1 • l 72*28 

-1 .172*28 

-.081946 

2.05*394 

2.064394 

62.60 

-l.i*»’:  80 

-1.16/420 

-1.187620 

-.P764S3 

2.062673 

2 .062673 

S3. CO 

-1.23.2  78. 

-l .27  32  7» 

-1  .2  0*32  78 

-.88-!  Jl* 

2.C71502 

2.07)592 

8  4.  S’* 

-1 .t 16*20 

-!  .c*l  94  20 

-1. 219*20 

-.8*1  ?•  3 

2.001 1*3 

2 . C  6 1  163 

4  •  v  O 

-1.2 

-1 .236068 

-1 

-.65*436 

2.091*0* 

2.09 1  ••■}* 

64.6: 

-i.?s  .*2  42 

-1.2  -732*2 

-1 .2532*2 

2.1023J2 

2.107332 

65.3" 

-1.2' 0966 

-! .2/1966 

-1  ,??*:9v6 

-.H*7'>99 

2.11  i '/•>* 

2.113'“  6* 
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i 

h. 

5a. 

h. 

h. 

Re 

h. 

55.50 

-1.289262 

-1.269262 

-1.209262 

-.837059 

2.126322 

2.126322 

55.00 

-1.308157 

-1.308157 

-1.308157 

-.831268 

2.139425 

2.139425 

56,50 

-1.327677 

-1.32/677 

*.1.227677 

-.825622 

2.153299 

2.153299 

57.00 

-1  .347851 

-1.347851 

-1.347051 

-.820116 

2.16/967 

2.167967 

57.50 

-1.368708 

-1 .368708 

-1.368708 

-.814748 

2.183456 

2.183*56 

58.00 

-1.390282 

-1.390282 

-1.390282 

-.809514 

2.199796 

2.199796 

58.50 

-1.412606 

-1.412606 

-1.412606 

-.804412 

2.217017 

2.217017 

50.00 

-1.435/16 

-1.435716 

-1.435716 

-.799437 

2.23=153 

2.235153 

59.50 

-1.459652 

-1.459652 

-1.459652 

-.794588 

2.25*240 

2.254240 

60.00 

-1.484454 

-1.464454 

-1 .484454 

-.789862 

2.274316 

2.274316 

60.50 

-1.510168 

-1.510168 

-1.510168 

-.'785255 

2.295423 

2.295423 

61.00 

“1.536840 

-1.536840 

-1.536840 

-.780766 

2.31/606 

2.31760b 

81.50 

-1.564521 

-1.564521 

-1.564521 

-.776391 

2.340912 

2.34091? 

62.00 

-1  .593266 

-1  .593266 

-1.593266 

-.772129 

2.36S395 

2.365395 

62.50 

-1.623132 

-1.623132 

-1  .623132 

-.767976 

2.391108 

2.391108 

63.00 

-1.654182 

-1.654162 

-1 .6541b2 

-.763932 

2.410114 

2.418114 

63.50 

-1  .686483 

-1.686483 

-1.686483 

-.759993 

2.446476 

2.446476 

64.00 

-1.720109 

-1 .720109 

-1.720109 

-.756158 

2.476266 

2.47626b 

64.50 

-1.755136 

-1.755136 

-1.755136 

-.752424 

2.50/560 

2.507560 

65.00 

-1.791650 

-1.791650 

-1.7916S0 

-.748790 

2.540440 

2.540440 

65.50 

-1.829/41 

-1.829741 

-1.829741 

-.745254 

2.574995 

2.574995 

66.00 

-1.669510 

-1.869510 

-1.869510 

-.741813 

2.611323 

2.611323 

66.50 

-1.911063 

-1.911063 

-1.911003 

-.738467 

2.6*9530 

2,649530 

67.00 

-1.954517 

-1.954517 

-1.954517 

-.735213 

2.689731 

2.689731 

67.50 

-2.000000 

-2.000000 

-2.000000 

-.732051 

2.7320&1 

2.732051 

68.00 

-2.04Y650 

-2.04/650 

-2.047650 

-.728978 

2.776627 

2,776627 

68.50 

-2.097619 

-2.097619 

-2.097619 

-.725992 

2.82J6U 

2.823611 

69.00 

-?.  1501)73 

-2. 150073 

-2.150073 

-.723093 

2.873166 

2.87316b 

69.50 

-2.205195 

-2.205195 

-2.205195 

-.720279 

2.925474 

2.925474 

70.00 

-2.263185 

-2.263185 

-2.263185 

-.717549 

2.980734 

2.980734 

70.50 

-2.324265 

-2.324265 

-2. 324265 

-.714902 

3.039167 

3.039167 

71.00 

-2.388080 

-2.368680 

-2,388680 

-.712335 

3.101015 

3.101015 

71.50 

-2.456700 

-2.4S6/00 

-2,456700 

-.709849 

3.166548 

3.166548 

72.00 

-2.528627 

-2.5?8627 

-2.528627 

-.707441 

3.236068 

3.236068 

72.50 

-2.604797 

-2.604797 

-2.604797 

-.705111 

3.309908 

3.309908 

73.00 

-2.665565 

-2.6-5585 

-2,685585 

-.702058 

3.380*43 

3.308*43 

73.50 

-2.771412 

-2.771412 

-2.771412 

-.700681 

3.472093 

3.472093 

74.00 

->’•842751 

-2.862751 

-2.862751 

-.698578 

3.561329 

3.561329 

74.50 

-2.910138 

-2.960138 

-2.960138 

-.696549 

3.656687 

3.656687 

75.00 

-3.0841 78 

-3.064178 

-3.0641/8 

-.694593 

3.758770 

3.758770 

75.50 

-3.1 75560 

-3.175560 

-3.175560 

■ -.692709 

3.860269 

3.868269 

76.00 

-3-2950  73 

-3.295073 

-3.295073- 

-.690896 

3.985969 

3.985969 

76.50 

-3.42JS22 

-3.423622 

-3,4?3622 

-.689153 

4.112775 

4.1 12775 

77.00 

-3.562251 

-3.562251 

-3.562251 
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3.10101b 

3.101015 

-2.388680 

-.712335 

-.712335 

161.50 

3. 166549 

3.1665*8 

3.166548 

-2.456700 

-.7098*9 

-.7098*9 

162.00 

3.236068 

3.23*008 

3.236068 

-2.528627 

-.707441 

-.707**1 

16?, SO 

3.309908 

3.309908 

3.309908 

-2.60*79? 

-.705111 

-.705111 

163,00 

3.300443 

3.386443 

3.3884*3 

-2.685585 

-.702858 

-.702858 

163.5? 

3.4/2093 

3.*72093 

3.472093 

-2.771*12 

-.700681 

-.700681 

166.00 

3.561329 

3.561329 

3.561329 

-2.862751 

-.69857" 

-.698578 

164.50 

3.65600/ 

3.656687 

3.656687 

-2.960138 

-.6965*9 

-.6965*9 

166.00 

3.756/70 

3.758770 

3.758770 

-3.06*176 

-.69*593 

-.69*593 

165.50 

3.860269 

3.866269 

3.868269 

-3.175560 

-.692709 

-.692709 

166.00 

3.905*69 

3.985969 

3.985969 

-3.295073 

--690896 

-.690896 

166.50 

4.112/rs 

*.112775 

*.112775 

-3.423622 

-.689153 

-.689153 

167.00 

4.249/J1 

*.2*9/31 

*.2*9731 

-3. 562251 

-.68/680 

-.687*80 
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S. 

h. 

k 

R* 

h. 

Re 

h. 

167.50 

4.399047 

4.398047 

4.3980*7 

-3.712171 

-.685876 

-.685876 

166.00 

4.559136 

4.559136 

4.559136 

-3.874796 

-.684340 

-.684340 

166.50 

4.734656 

4.734656 

4.734656 

-4.051786 

-.682872 

-.682872 

169.00 

4.926568 

4.926568 

4.926568 

-4.245098 

-.681470 

-.681470 

169.50 

5.137205 

5.137205 

5.137205 

-4.457070 

-.680135 

-.680135 

170.00 

5.369369 

5.369369 

5.369369 

-4.690503 

-.678866 

-.678866 

170.50 

5.626449 

5.626449 

5.626449 

-4.948787 

-.677662 

-.677662 

171.00 

5.912590 

5.912590 

5.912590 

-5.236068 

-.676522 

-.676522 

171.50 

6.232913 

6.232913 

6.232913 

-5.557466 

-.675447 

-.675447 

172.00 

6.593617 

6.593817 

6.593817 

-5.919381 

-.674436 

-.674436 

172.50 

7,003409 

7.003409 

7.003409 

-6.329921 

-.673488 

-.673488 

173.00 

7.472112 

7.472112 

7.472112 

-6.799509 

-.672603 

-.672603 

173.50 

6.013558 

6.013558 

8.013559 

-7.341778 

-.671780 

-.671780 

174.00 

6.645921 

8.645921 

8.645921 

-7.974901 

-.671020 

-.671020 

174.50 

9.393986 

9.393986 

9.393906 

-8.723664 

-.670322 

-.670322 

175.00 

10.292451 

10.292451 

10.292451 

-9.622765 

-.669685 

-.669685 

175.50 

11.391435 

11.391435 

11.3914J5 

-10.722325 

-.669110 

-.669110 

176.00 

12.766120 

12.766120 

12.766120 

-12*097524 

-.668596 

-.668596 

176.50 

14.534646 

14.534646 

14.534646 

-13.866503 

-.668163 

-.668143 

177.00 

16.893917 

16.893917 

16.893917 

-16.226166 

-.667751 

-.667751 

177.50 

20.198357 

20.198357 

20.1983*/ 

-19.530937 

-.667419 

-.667419 

176.00 

25.156816 

25.156816 

25.156*6 

-24.489668 

-.6671*8 

-.667146 

17H.50 

33.423262 

33.423282 

33.423282 

-32.756344 

-.666938 

-.666938 

179.00 

49.939713 

49.959713 

49.959713 

-49.292926 

-.666787 

-.666787 

179.50 

160.00 

99.575909 

99.57S909 

99.675909 

-98.909212 

-.666697 

-.666697 
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TABLE  A- 10.  DIFFRACTION  COEFFICIENTS 


(a  = 


i.  Rs 


0.00 

.50 

-.688593 

1.00 

-,6b7950 

1.50 

-.667369 

2.00 

-.686850 

2.50 

-.686592 

3.00 

-.685996 

3.50 

-.665661 

4.00 

-.b«53H7 

4.50 

-.665175 

5.0 

-.665023 

5.50 

- . 6849  j 1 

6.0  0 

-.664901 

6.50 

-.6649J1 

7.00 

-.6650  2  3 

7.50 

-.bb517b 

8.00 

-.685367 

8.50 

-.6bb6bl 

9.00 

-.665996 

9.50 

-.666392 

10.00 

- , bb6850 

10.50 

-.667369 

U.OO 

-.687950 

11.50 

-.668593 

U.OO 

-.689298 

12.50 

-,6900b6 

13.00 

-.690697 

13.60 

-.691 790 

14.00 

-.692748 

14.50 

-.693769 

15.00 

-.694855 

15.60 

-.696006 

16.00 

-.697222 

16.60 

-.698503 

17.00 

-.699852 

17.50 

-.701267 

18.00 

702/49 

18.50 

-.704300 

19.00 

-.705920 

19.50 

-.707609 

20.00 

-.709368 

20.50 

-.7.11199 

?1 .00 

-.713101 

2]  .50 

-.715076 

22.00 

-.71/124 

22.50 

-.719247 

23.00 

-.721445 

23.50 

/ 2  5  7 1 9 

24.00 

-.726071 

24.50 

-. 728501 

25.00 

-.731010 

25.50 

-.753600 

26. 0C' 

-.7362/3 

26.50 

-.734028 

27.00 

-.741867 

deg,  n  =  3/2  +  a/n, 


Re. 

R4 

-.690066 

-.690066 

-.690897 

-.690897 

-.691790 

-.691790 

-.69274b 

-.692748 

-.693769 

- ,6937c 9 

- .694855 

-.694855 

-.696006 

-.696006 

-.697222 

-.697222 

-.698503 

-.698503 

-.699852 

-.699852 

-.70126 7 

-.701267 

-.702749 

7027*9 

-.704300 

-.704300 

-.705920 

-.705920 

-.707609 

-.707609 

-„7C9?6e 

-.709368 

-.711199 

-.711199 

-.713101 

-.71 3101 

-.715076 

-.7i  '76 

-.71712-. 

-.717124 

-.719247 

-.719247 

- .721446 

-.721445 

-.723719 

”.723719 

-.726071 

-.726071 

-.728501 

-.728501 

OIC 

-.731010 

r-o0 

-.733600 

-.  ■  j-,273 

-U36273 

-.739028 

-.734028 

-.741867 

—.74. 4,7 

-.744792 

-.74,-42 

-.747805 

-.747805 

-.750905 

-.750905 

-,754o$6 

-.754096 

-.757379 

-.75/3/9 

/60/55 

-.760/65 

-.7 64226 

".764225 

-.767792 

-.767792 

-.//14S8 

-.77 1458 

-.775224 

-.775224 

-.779092 

-.779042 

-.783064 

-  .  7  ft  3  0  6  4 

-.78/142 

-.787142 

-.741329 

-.791329 

-.795627 

-.79562? 

-.800036 

-.800038 

-.804564 

-.804564 

-.804208 

-.809208 

-.8139/2 

-.8139/2 

-.818660 

- .  ft  i  BfiC'0 

-.823874 

-,ft?38/4 

-.624016 

-.824016 

-.834291 

-.834241 

-.839/00 

* .839700 

Ri  «  -0.684S01) 


Re 

Rg 

-96. 658135 

99.241746 

-*9.187625 

49.771308 

-32.694407 

33.283209 

-24 .456744 

25.040715 

-19.512291 

20.096477 

-16.216931 

16.80)382 

-13.863402 

14.448666 

-12.099522 

12.684947 

-10.728368 

11.313902 

-V. 631747 

10*21/739 

-6.734999 

9.321497 

-7.985150 

8.575205 

-7.356606 

7.944266 

-6.815654 

7.403968 

-6.347172 

6.936191 

-5.937569 

6.527342 

-5.576452 

6.167030 

-5.255737 

5.847170 

-4,969043 

5.561382 

-4.711264 

5.304560 

-4.478268 

5.072572 

-4.26667 3 

4.862038 

-4.073686 

4.670163 

-3.896979 

4.494622 

-3.  /3459b 

4.333460 

-3.58488/ 

4.185021 

-3.446438 

4.04/899 

-3.318043 

3.920885 

•'3.198660 

3.802939 

-3.087388 

3.693159 

-2.9834' 0 

3«59o/59 

-2.886129 

3.495054 

-2.794851 

3.405438 

-2.709071 

3.321380 

-2.628320 

3.242408 

-2.552175 

3. 1  ‘  1 04 

-2.480264 

3,. 098093 

-2.412252 

3.032041 

-2.34783/ 

2.96V650 

-2.286750 

2.910648 

-2.228746 

2.854794 

-2.173606 

2.80186/ 

-2.121128 

2.751668 

-2.071130 

2.704016 

-2.02344/ 

2.658747 

-1 .9/7828 

2.615/09 

-1.934433 

2.5/4/65 

-1.892837 

2.535790 

-1.853023 

2.498669 

-1.814682 

2.463295 

-1./7B318 

2.429570 

-1 .743238 

2.39/406 

-1.709558 

2.366718 

-1.677200 

2.33/431 
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7.944266 
7.403968 
6.936191 
6.527342 
6.167030 
5.847170 
5.561382 
5.304560 
5.072572 
4.H62038 
4.670163 
4,49462 2 
4.333460 
4.185021 
4.047899 
3.920685 
3.802939 
3.693159 
3.590759 
3.495054 
3.405438 
3.321360 

3.242408 

3.168104 

3.098093 

3.032041 

2.969650 

2.910643 

2.854794 

2.801867 
2.751668 
2.704015 
2.658747 
2.615709 
2.574765 
2.535790 
2.498669 
2,463295 
2,429570 
2.397406 
2.366718 
2.337431 
2.309473 
2.282778 
2.257287 
2.232942 
2.209690 
2  < 187484 
2,166277 
2,146029 
2.126694 
2.108242 
2,090637 
2.07384b 


27.50 

-.744792 

-.845248 

-.84524e 

•1.646093 

26.00 

-.747805 

-.850937 

-.850937 

-1 .616168 

28.50 

-.750905 

-.856772 

-.856772 

-1.587364 

29.00 

-.754096 

-.862/55 

-.862755 

-1.559621 

29.50 

-.757379 

-.868891 

-.868891 

-1.532887 

30.00 

-.760755 

-.875383 

-.875163 

-1.507111 

30.50 

-.764225 

-.861836 

-,b81636 

-1 .482245 

31.00 

-.767/92 

-.888253 

-.888253 

“1.458246 

31 .50 

-.77145b 

-.895040 

-.895040 

-1.435071 

32.00 

-.775224 

-.902000 

-.902000 

-1.412683 

32.50 

-.779092 

-.909139 

-.909139 

-1.391045 

33.00 

-.783064 

-.916462 

-.916462 

-) .370122 

33.50 

-.78/142 

-.923973 

-.923973 

-1.349884 

34.00 

-.791329 

-.931678 

-.931678 

-1.330299 

34.50 

-. 756627 

-.939583 

-.939583 

-1.311339 

35.00 

-.80003b 

-.94/694 

-.947694 

-1 .292977 

35.50 

-.80'  .'64 

-.956017 

-.956017 

-1.275188 

36.00 

-.509208 

-.9645S7 

-.964557 

-1.257949 

36.50 

-.8139/2 

-.973322 

-.973322 

-1*241237 

37.00 

-.818860 

-.582319 

-.962319 

-1.225030 

37.50 

-.8258/4 

-•9916SS 

-.991555 

-1.209308 

38.0  0 

-.829016 

-1.001037 

-1.001037 

-1.194052 

38,50 

-.834291 

-1.010774 

-1.010774 

-1.179245 

39.00 

-.839/00 

-1.020774 

-1.020774 

-1.164868 

39.50 

-.84524b 

-1.031045 

-1.031045 

-1.15090b 

40. 00 

-.88093/ 

-1.041596 

-1.041596 

-1.137344 

40,50 

-.856/72 

-1.052437 

-1.052437 

-1 . 124166 

41.00 

-.862/55 

-1.063579 

-1.063579 

-1.111358 

41.50 

-.868891 

-1.075030 

-1.075030 

-1.098908 

42.00 

-.8/5183 

-1.086603 

-1.086803 

-1.086803 

42,50 

-.681636 

-1.098908 

-1.098908 

-1.075030 

43.00 

-.888^63 

-1.111358 

-1.111358 

-1.063579 

43.50 

-.895040 

-1.124166 

-1.124166 

-1.052437 

44.00 

-.902000 

-1.137344 

-1.137344 

-1.04159b 

44,50 

-.905139 

-1.150906 

-1.150906 

-1.031045 

45.00 

-.916482 

-1.164868 

-1 .164868 

-1*020774 

45,50 

-.9239/3 

-1 .179245 

- j ,  1 79245 

-1.010774 

46 ,00 

-.9316/8 

-1.194Q52 

-1.194052 

-1.001037 

46.50 

-.939583 

-1.209308 

-1.209308 

-.991555 

47,00 

-.94/694 

-1 ,226030 

-1.225030 

-.962319 

47.50 

-.906017 

-1.241237 

-1.241237 

-.973322 

48.00 

-.964557 

-1.257949 

-1.25/949 

-.964557 

46.50 

-.9/3 322 

-1.275168 

-1.276188 

-.956017 

49.00 

-.982519 

-1  .292977 

-1.292977 

-.947694 

49,5!) 

-  •  9*  1 555 

-1.31 1339 

”1.311339 

-.939583 

50,00 

-1.001037 

-1.330299 

-1.330299 

-.931678 

50.5o 

-1  ,0107/4 

-1,349864 

-1,349684 

-.923973 

51.00 

-1 .020/74 

-1.3/0122 

-1.370122 

-.916462 

51  .50 

-1 . 0 J 1 045 

-1 .391045 

-1.391045 

-.909139 

52.00 

-1.041596 

-1.412683 

-1,412683 

-.902000 

5?,5() 

-1.06243/ 

-1 « A  3  5>  o  7 1 

-1.435071 

-.895040 

53.00 

-1.0635/9 

-1.458246 

-1.458246 

-.888253 

53,50 

-1  .0/5030 

-1  .482245 

-1.482245 

-.881636 

54.00 

-1 .086603 

-1.50/111 

-1.5071 11 

-.8/5183 

54,50 

-1.098908 

-1.53286/ 

-1.632887 

-.868891 

55.00 

-1.111358 

-1.559621 

-1.559621 

-.862755 

2.309473 
2.282778 
2*25  f 2g7 
2.232942 
2.209690 
2.187484 
2.166277 
2.146026 
2.126694 
2.108242 
2.090637 
2.073846 
2*05(839 
2.042589 
2. 028070 
2.014256 
2.001125 
1.988656 
1.976828 
1.965624 
1.955026 
1.945018 

1.935584 
1.926712 
1.918386 

1.910597 

1.903332 
1.39658] 
1.89033b 

1.884585 
1  .879323 

1.874541 

1.870235 

1.866397 

1.863022 

1.860106 

1.857645 

1.855637 

1.854077 
1.652964 

1.852297 
1.852075.. 

1 .852297 

1 .852964 

1.854077 

1 .855637 
1.85/645 
1.860106 

1.863022 

1.866397 

1.870235 

1.8746*1 

1.879323 

1 .884585 

1.890335 

1.896581 


2.057839 
2.042589 
2.028070 
2.014256 
2.001125 
1.988656 
1.976828 
1.965624 
1.955026 
1.945016 

1.935584 
1.926712 
1.918386 

1.910597 

1.903332 

1.896581 

1.890335 

1.884585 

1.879323 

1.874541 

1.870235 

1 .866397 

1.863022 

1.860106 

1.857645 

1.855637 

1.854077 

1.852964 

1.852297 
1.852075 

1.852297 

1.852964 
1.654077 

1.855637 

1 .857645 

1.860106 

1.863022 

1.866397 

1.870235 

1. 874541 

1.879323 

1.884585 

1.890335 

1.896581 

1.903332 

1.910597 
1  ,91638b 
1.926/12 

1.935584 
1  .945016 
1.95502b 
1.965b24 
1.976628 
1.98865b 
2.001125 
2.01425b 
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0 

h. 

Ha. 

h. 

h. 

h. 

55.50 

*1.124166 

-1.587364 

-1.58736* 

-.856772 

1.903332 

2.028070 

56.00 

-1. 137.344 

-1.616166 

-1.616168 

-.B50937 

1 .910597 

2.04256V 

56.50 

-1.150906 

-1.646093 

-1.646093 

-.845248 

1.918366 

2.057839 

57.00 

-i  .164668 

-1.6/7200 

-1.677200 

-.839700 

1.926712 

2.073846 

57.50 

-1,1/9245 

-1.709558 

-1.709558 

-.834291 

1.935584 

2.090637 

58.00 

-1.194052 

-1.743238 

-1.74323b 

-.829016 

1.945018 

2.108242 

58.50 

-1.209308 

-1.778316 

-1.778316 

-.623674 

1.955026 

2.126694 

59.00 

-1.225030 

-1.6)4862 

-1.814662 

-.618860 

1.965624 

2.146026 

59.50 

-1  .241237 

-1.653023 

-1.853023 

-.813972 

1.976828 

2.166277 

60.00 

-1.25/949 

-1.89263/ 

-1.892837 

-.809208 

1.988656 

2.187484 

60.50 

-1.275166 

-1.934433 

-1 .934433 

-.804564 

2.001125 

2.209690 

61.00 

-1.292977 

-1.977928 

-1.977928 

-.800038 

2.014256 

2.232942 

61.50 

-1.311339 

-2.023447 

-2.023447 

-.795627 

2.028070 

2.257287 

6?. 00 

-1 .330299 

-2.071130 

-2.071130 

-.791329 

2.042589 

2.282776 

62. SO 

-1.349084 

-2.121128 

-2.121128 

-.787142 

2.057639 

2.309473 

63.00 

-1.370122 

-2.1/3606 

-2.173606 

-.783064 

2.0/3846 

2.337431 

63.50 

-1.391045 

-2.228746 

-2.228746 

-.779092 

2.090637 

2.366718 

64.00 

-1.412683 

-2.286750 

-2.286750 

-.775224 

2.108242 

2.397406 

64.50 

-1.435071 

-2.347837 

-2.347637 

-.771458 

2.126694 

2.429570 

65.00 

-1.450246 

-2.412252 

-2.412252 

-.767792 

2.146026 

2,463295 

65.50 

-1.462245 

-2.480264 

-2.480264 

-.764225 

2.16b277 

2.498669 

66.00 

-1.507111 

-2.552175 

-2.552175 

-.760755 

2.18/484 

2.535790 

66.50 

-1.532867 

-2.628320 

-2,626320 

-.757379 

2.209690 

2.574765 

67.00 

-1.559621 

-2.709071 

-2.709071 

-.754096 

2.232942 

2.615709 

67.50 

-1.587364 

-2.794651 

-2.794851 

-.750905 

2.25/287 

2.65874/ 

68.00 

-1.616168 

-2.666129 

-2.886129 

-.747805 

2.282778 

2.704016 

68.50 

-1.646093 

-2.963440 

-2.983440 

-.744792 

2.309473 

2.751668 

69.00 

-1.67/200 

-3.067388 

-3.087368 

-.74ie67 

2.337431 

2.80186/ 

69.50 

-1.709558 

-3.196660 

-3.198660 

-.739028 

2.366718 

2,854794 

70.00 

-1.743238 

-3.316043 

-3.318043 

-.736273 

2.39/406 

2.910648 

70.50 

-1.778318 

-3 . 446<i38 

-3.446438 

-.733600 

2.429570 

2.969650 

71.00 

-1.814682 

-3.564887 

-3.564887 

-.731010 

2.463295 

3.032041 

71.50 

-1.853023 

-3.734598 

-3.734598 

-.728501 

2.4 . 6669 

3.09B09J 

72.00 

-1.892837 

-3.696979 

-3.896979 

-.726071 

2.535790 

3.168104 

72.50 

-1.934433 

-4.073686 

-4,073666 

-.723719 

2.574765 

3.242408 

73.00 

-1 .977928 

-4.266673 

-4,266673 

-.721445 

2.615709 

3.321380 

73.50 

-2.023447 

-4.478268 

-4.476268 

-.719247 

2.658747 

3.405438 

74.00 

-?• 0 ' 1 130 

-4.711264 

-4.711264 

-.717124 

2.704016 

3.495054 

74.50 

-2.121126 

-4.969043 

-4,969043 

-.715076 

2.751668 

3.590759 

75.00 

-2.1/3606 

-5.255/37 

-5,255737 

-.713101 

2.801867 

3.693159 

75.50 

-2.22«746 

-5.576452 

-5.576452 

-.711199 

2.854794 

3.802939 

76.00 

-?. 286750 

-5,93/569 

-5.937569 

-.709368 

2.910648 

3.520885 

76.50 

-2.347637 

-6.34/172 

-6.3471/2 

-.707609 

2.969650 

4.047899 

77.00 

-2.412252 

-6.815654 

-6,815654 

-.705920 

3.0320*1 

4.185021 

77,50 

-2,480264 

-7.356606 

-/. 356606 

.704300 

3.096093 

4.333461’ 

78.00 

-2.552175 

-7,988150 

-/. 98-150 

-.702749 

3.168104 

4.494622 

78.50 

-2.626320 

-8.734999 

-6. 7, *999 

-.701267 

3.242408 

4.670163 

79.00 

-2.7090/1 

-9.631747 

-9.631747 

-.699852 

3.321380 

4,862038 

79. 5C 

-2.794651 

-10.728368 

-10.728368 

-.698503 

3.405438 

5,072572 

80.00 

-2«Bb6l29 

,-12.099622 

-12.099822 

-.697222 

3.495054 

5.304560 

80.50 

-2.983440 

-13.863902 

-13.863902 

-.696006 

3.590/59 

5.561382 

81.00 

-3.06/368 

-16.216931 

-16,216931 

-.694855 

3.693159 

5.847170 

81.50 

-3.198660 

-19.512291 

-19.512291 

-.693769 

3.802939 

6.167030 

82.00 

-3.316U43 

-24,456744 

-24.456/44 

-.692748 

3.920885 

6.527342 

€2.50 

-3.446436 

-32.699407 

-32.699407 

-.691790 

4.04/899 

6.936191 

83.00 

-3.584887 

-49.16/625 

-49.18/625 

-.690897 

4.185021 

7.403968 
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83.50 

-3.734598 

-98.658135 

84.00 

84.50 

es.oo 

-4.266673 

49.771308 

85.50 

-4.47b268 

33.283209 

86.00 

-4.711264 

25.040715 

86.50 

-4.969043 

20.096477 

87.00 

-5.255737 

16.001382 

87.50 

-5.576452 

14.448666 

88.00 

-5.93756V 

12.684947 

88.50 

-6.347172 

11.313902 

89.00 

-6.015654 

10.217739 

89.50 

-7.356606 

9.321497 

90.00 

90.50 

-8.734999 

7.944266 

91.00 

-9.631747 

7.403968 

91.50 

-10.728368 

6.936191 

92.00 

-12.099b22 

6.527342 

92.50 

-13.083902 

6. 167030 

93.00 

-I6.21b9.il 

5.847170 

93.50 

-19.512291 

5.561382 

94.00 

>24.4567*4 

5.304560 

94.50 

-32.699407 

5.072572 

95.00 

-49,107625 

4.062038 

95.50 
96.00 

96.50 
97.00 

49.771308 

4.185021 

97.5(1 

33.283209 

4.047899 

98.00 

25.C40/15 

3.920885 

98.50 

20.0964/7 

3.802939 

99.00 

16.001302 

3.693159 

99.50 

14.440666 

3.590759 

100.00 

12.684947 

3.495054 

100.50 

11.313902 

3.405438 

101.00 

10.217739 

3.321380 

101.50 

9.321497 

3.242408 

102.00 

8.575205 

3.168104 

i0?.5C 

7.944266 

3.090093 

103.00 

7.403960 

3.032041 

103.50 

6.936191 

2.569650 

104,00 

6.527342 

2.910648 

104,5y 

6. 107030 

2.854  /94 

105.00 

5.84/1  10 

2.801867 

105.50 

5.561382 

2.751668 

106.00 

5.30*560 

2.70401b 

106,50 

5.072372 

2.658/47 

107,00 

4.802030 

2.615/09 

107.50 

4.670163 

2.5/4765 

108,00 

4,49462? 

2.535790 

108.50 

4.333460 

2.498669 

109.00 

4.185021 

2.463?95 

109,50 

4,047899 

2.429570 

110.00 

3.92088b 

2.39/406 

110.50 

3.802939 

2.366710 

111.00 

3.693159 

2.33/431 

98.658135 

-.690066 

4.333460 

49.771308 

-.687950 

4.062038 

33.283209 

-.607369 

5.072572 

25.040715 

-.606850 

5.304560 

20.096477 

-.686392 

5.561382 

lb. 801382 

-.605996 

5.847170 

14.448666 

-.605661 

6.1670.30 

12.684947 

-.685387 

6.527342 

11.313902 

-.685175 

6.936191 

10.217739 

-.685023 

7.403968 

9.321497 

-.684931 

7.944266 

7.944266 

-.684931 

9.321497 

7.403968 

-.685023 

10.217739 

6.936191 

-.685175 

11.313902 

0.527342 

-.68S3B7 

12.684947 

6.16/030 

-.6656bl 

14.448666 

5.8471  TO 

-.685996 

16.801382 

5.561302 

-.686392 

20.096477 

5.304560 

-.686850 

25.040715 

5.072572 

-.687369 

33.283209 

4.862030 

-.607950 

49.771308 

4.185021 

-.690897 

-49.187625 

4.047899 

-.691790 

-32.699407 

3.920885 

-.692/40 

-24.456744 

3.8029J9 

-.693769 

-19.512291 

3.693159 

-.694855 

-16.216931 

3.590759 

-.696006 

-13.863902 

3.495054 

-.697222 

-12.099822 

3.405438 

-.690503 

-10.728368 

3.321360 

-.699852 

-9.631747 

3.24?4C8 

-.701267 

-0.734999 

3.16H1C4 

-.702749 

-7.988150 

3.098093 

-.704300 

-7.356606 

3.032041 

-.705920 

-6.015654 

2.969650 

-.707609 

-6.347172 

2.910648 

-.709368 

-5.937569 

2.854794 

-.7H19V 

-5.57645? 

2.801867 

-.713101 

-5.255737 

2.751668 

-.715076 

-4.969043 

2.704016 

-.717124 

-4 ,711 264 

2.658747 

-.719247 

-4.47H268 

2.615709 

-.721445 

-4.260673 

2.574765 

-.723719 

-4.073686 

2.535790 

-.726071 

-3.896979 

2,498669 

-.728501 

-3.734598 

2.463295 

-.731010 

-3.584887 

2.429570 

-.733600 

-3.446438 

2.397406 

-.736273 

-3.318043 

2.366718 

-.739028 

-3.198660 

2.337431 

-.741867 

-3.08/388 
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7.94426* 


10.217739 

11.313902 

12.604947 

14.440666 

16.00130? 

20.096477 

25.040716 

33.203209 

49.771300 

99.241740 

-96.650136 
-49.187620 
-32.699407 
-24.456744 
-19.512291 
-16.216931 
-13,863902 
-12.09982 2 
-10.720360 

-9.631747 


-6.015654 

-6.347172 

-5.937569 

-5.576452 

-5.255737 

-4.909043 

-4.711264 

-4.478260 

-4.206673 

-4.07368b 

-3.096979 

-3.734590 

-3.584007 

-3.446430 

-3.318043 

-3.198660 

-3*007380 

-2.903440 

-2.086129 

-2.794851 

-2.709071 

-2.628320 

-2.552175 

-2.480264 

-2.412252 

-2.347037 

-2.206750 

-2.220746 

-2.17360b 
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e. 

h. 

h. 

h. 

Re 

111.50 

3.590759 

2.309473 

2.309473 

-.744792 

-2.983440 

-2.121128 

11?. 00 

3.496054 

2.282778 

2,282778 

-.747805 

-2.886129 

-2,071130 

1 1? .50 

3.406438 

2.257267 

2.25/267 

-.750905 

-2.794851 

-2.023447 

113.00 

3.321360 

2.232942 

2.232942 

-.754096 

-2.709071 

-1.977928 

113.50 

3.242408 

2.209690 

2.?09690 

-.757379 

-2.628320 

-1.934433 

114.00 

3.166104 

2.187464 

2.187484 

-.760755 

-2.552175 

-1.892837 

114.50 

3.096093 

2.166277 

2.166277 

-.764225 

-2.480264 

-1.853023 

115.00 

3.032041 

2.146C26 

2.146026 

-.767792 

-2.412252 

-1.814682 

115.50 

2.969050 

2.126694 

2.126694 

-.771458 

-2.347837 

-1.778318 

116.00 

2,910646 

2.108242 

2.108242 

-.775224 

-2.286750 

-1.74323» 

116.50 

2.664794 

2.090637 

2.090637 

-.779092 

-2.228746 

-1.709558 

117.00 

2.801607 

2.073846 

2.073846 

-.783064 

-2.173606 

-1.677200 

117.50 

2.751008 

2.05/839 

2.057839 

-.787142 

-2.121128 

-1.646093 

118. 00 

2.704010 

2.042589 

2.042569 

-.791329 

-2.071130 

-1.616168 

118.50 

2.658747 

2.028070 

2.028070 

-.795627 

-2.023447 

-1.587364 

119.00 

2.616/09 

2.014256 

2.014256 

-.800038 

-1 .977928 

-1.559621 

119.50 

2.674765 

2.001125 

2.001125 

-.804564 

-1.934433 

-1.532887 

120.00 

2.536790 

1  .988856 

1.988656 

-.809208 

-1.892837 

-1.507111 

120.60 

2.496069 

1.976828 

1.976828 

-.813972 

-1 .853023 

-1.482245 

121 .00 

2.463295 

1 ,?65624 

1.965624 

-.818860 

-1 .H14BB2 

-1.458246 

121.50 

2.429O70 

1.955026 

1.955026 

-.823874 

-1.778318 

-1.435071 

122.00 

2.39/406 

1.940018 

1.945018 

-.829016 

-1.743238 

-1.412683 

122.60 

2.366716 

1.93S584 

1.935584 

-.834291 

-1.709558 

-1.391045 

123.00 

2.33/431 

1.926/12 

1.926712 

-.839700 

-1.677200 

-1.370122 

123.50 

2.309473 

1.918366 

1.918366 

-.845248 

-1.646093 

-1.349884 

124.00 

2.2627  7B 

1.910597 

1.910597 

-.850937 

-1.616168 

-1.330299 

124.60 

2.257267 

1 .903332 

1 .903332 

-.856772 

-1.58/364 

-1.311339 

125.00 

2.232942 

1.896581 

1 .696581 

-.862755 

-1.559621 

-1.292977 

125.50 

2.209090 

1.690335 

1.890335 

-.868891 

-1.532B87 

-1.275188 

126. CO 

2.167484 

1.884585 

1.884585 

-.875183 

-1.50/111 

-1.25794V 

126.50 

2,166277 

1.879323 

1.679323 

-.861636 

-1.482245 

-1.241237 

127.00 

2.146026 

1.874541 

1.674541 

-.886253 

-1.458246 

-1.225030 

127.50 

2.126694 

1 .8/0235 

1.670235 

-.895040 

-1.435071 

-1.209308 

128.00 

2.106242 

1.86839/ 

1.666397 

-.902000 

-1.412683 

-1.194052 

128.60 

2.09063/ 

1.863022 

1.853022 

-.909139 

-1.391045 

-1.179245 

129.00 

2.073646 

1.860106 

1.860106 

-.916462 

-1.370122 

-1.164868 

129.50 

2,0*7039 

1  .857645 

1.65/645 

-.923973 

-1.349884 

-1.150906 

130.00 

2.042569 

1.85063/ 

1.855637 

-.931678 

-1.330299 

-1.137344 

130.50 

2.0280/0 

1.85407/ 

1.8540/7 

-.939583 

-1.311339 

-1.124166 

131.00 

2.014256 

1.652964 

1.652964 

-.947694 

-1.292977 

-1.111358 

131.50 

2.001125 

1.85229/ 

1.652297 

-.956017 

-1.275188 

-1.098908 

132.00 

1.968056 

1.8O2075 

1 .6520/5 

-.964557 

-1.25/949 

-1.086803 

132.60 

1,976626 

1.652297 

1.852297 

-.9/3322 

-1.241237 

-1.075030 

133.00 

1.965624 

1 . 852964 

1.852964 

-.982319 

-1.225030 

-1.063579 

133.50 

1  .955026 

1.85407/ 

1.854077 

-.991555 

-1.209308 

-1.05243/ 

134.00 

1,940018 

1.85563/ 

1 ,855637 

-1.001037 

-1.194052 

-1.04159b 

134.50 

1.935084 

1.857645 

1.657645 

-1.0107/4 

-1.179245 

-1.031045 

135.00 

1  .926712 

1  .860106 

1.860106 

-1.020774 

-1.164868 

-1.020774 

135.50 

1.918386 

1.663022 

1.663022 

-1.031045 

-1.15U906 

-1.010774 

136. CO 

1.910597 

1.866397 

1.866397 

-1.041596 

-1.137344 

-1.001037 

136.50 

1.90,032 

1.870235 

1.870235 

-1.052437 

-1.124166 

-.991555 

137.00 

1 .596obl 

1.874541 

1.874541 

-1.063579 

-1.111358 

-.982319 

137.50 

1,890335 

1.879323 

1.679323 

-1.075030 

-1.098908 

-.973322 

138.00 

1,684065 

1.664585 

1.684565 

-1 .086803 

-1.086803 

-.964557 

138.60 

1.8/9323 

1.890335 

1.690335 

-1.098908 

-1.075030 

-.95601 / 

139.00 

1.674041 

1  .896581 

1 .696561 

-1.111358 

-1.063579 

-.947694 
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139.50 
140.00 

140.50 
141.00 

141.50 
142.00 

142.50 
143.00 

143.50 
144.00 

144.50 
145.00 

145.50 
146.00 

146.50 
147.00 

147.50 
148.00 

148.50 
149.00 

149.50 
150.00 

150.50 
151.00 

151.50 
152.00 

152.50 
153.00 

153.50 
154.00 

154.50 
155.00 

155.50 
156.00 

156.50 
157,00 

157.50 
158.00 

158.50 
159.00 

159.50 
160.00 

160.50 
161.00 

161.50 
162.00 

162.50 
163.00 

163.50 
164.00 

164.50 
165.00 

165.50 
166.00 

166.50 
167.00 


Re. 

Rfl 

h. 

1  .t'70235 

1.903332 

1.903332 

1.866397 

1.910597 

1.910697 

1.863022 

1.918386 

1 .918386 

1 .e60106 

1.926712 

1.926712 

1.857645 

1.935584 

1.935584 

1.855637 

1.945018 

1.945018 

1.6540/7 

1.955026 

1.955026 

1.852964 

1.965624 

1.965624 

1.852297 

1.976828 

1.976828 

1.852075 

1 ,96b656 

1,988656 

1.65229/ 

2.001125 

2.001125 

1 .85t964 

2.014256 

c. 01*256 

1.854077 

2.028070 

2.028070 

1.855637 

2.042589 

2.0*2589 

1.85/645 

2.057839 

2.057839 

1,860106 

2 .0738*6 

2.073846 

1.863022 

2.090637 

2.090637 

1.866397 

2.108242 

2.10w242 

1.870235 

2.126694 

2.126694 

1.8  7454 1 

2.146026 

2.146026 

1.8/9323 

2.166277 

2,166277 

1.884585 

2.13/48* 

2.187484 

1.690335 

2.209690 

2.209690 

1 .896581 

2.232942 

2.232942 

1.903332 

2.257287 

2.257287 

1.910597 

2.262778 

2.282778 

1.918386 

2.309473 

2.309473 

1.926712 

2.337431 

2.337431 

1.93556* 

2.366718 

2.366718 

1.945018 

2.39/406 

2.397*06 

1 .955026 

2.429570 

2.429570 

1.965624 

2. 463?9b 

2.463298 

1  .976826 

2.498669 

2.498669 

1.988656 

2.535790 

2.535790 

2.001125 

2.57*765 

2.57*765 

2.014256 

2.615709 

2.615709 

2.028070 

2. *587*7 

2.658747 

2.0*2589 

2.704016 

2./04C16 

2.057839 

2.751668 

2.751608 

2.0736*6 

2.801867 

2.801867 

2.090637 

2.854794 

2.85*794 

2.1062*2 

2.910648 

2.910648 

2.12669* 

2,969650 

2.969650 

2.146026 

3.0380*1 

3.0320*1 

2.166277 

3.098093 

3.098093 

2.157484 

3.168104 

3.16810* 

2.209o9o 

3.242408 

3.242*08 

2.2329*2 

3.321380 

3,321360 

2.25728? 

3.405*38 

3.405*38 

2.282?78 

3,495054 

3 . 495024 

2.309473 

3.590759 

3.590759 

2.3374J1 

3.693159 

3.693159 

2.366718 

3.802939 

3.802939 

2.397406 

3.920885 

3,920885 

2.429570 

4.0*7699 

*.0*7899 

2,483295 

*.185021 

*.185021 

h. 

Re 

i 

-1.124166 

-1.052*37 

-.939583 

-1.137344 

-1.041596 

-.931678 

-1.150906 

-1.0310*5 

-.923973 

-1.164868 

-1.020774 

-.916*62 

-1.1/92*5 

-1.010774 

-.909139 

-1.194052 

-1.001037 

-.902000 

-1.209308 

-.991555 

-.895040 

-1.225030 

-.962319 

-.888253 

-1.241237 

-.973322 

-.881636 

-1.257949 

-.964557 

-.875183 

-1.275188 

-.956017 

-.868891 

-1.292977 

-.9*7694 

-.862755 

-1.311339 

-.939583 

-.856772 

-1.330299 

-.931b78 

-.850937 

-1.349884 

-.9239/3 

-.845248 

-1.370122 

-.916462 

-.639700 

-1.391045 

-.909139 

-.834291 

-1.412683 

-.902000 

-.829016 

-1.435071 

-.695040 

-.823874 

-1.4582*6 

-.886253 

-.818860 

-1.482245 

-.881636 

-.813972 

-1.507111 

-.875183 

-.809208 

-1.532887 

-.868891 

-.804564 

-1.559621 

-.8627S5 

-.600038 

-1.587364 

-.856772 

-.79562? 

-1.616166 

-.850937 

-.791329 

-1.646093 

-.8*5248 

-.787142 

-1.677200 

-.839700 

-.78306* 

-1.70955b 

-.83*291 

-.779092 

-1.743238 

-.829016 

-.775224 

-1.778318 

-.823874 

-.771*58 

-1.814882 

-.818660 

-.767792 

-1.853023 

-.813972 

-.764225 

-1.892837 

-.809208 

-.760755 

-1.93**33 

-.80456* 

-.757379 

-1.977926 

-.800038 

-.754096 

-2.023**7 

-.795627 

-. 75090* 

-2.071130 

-.791329 

-.7*7805 

-2.121128 

-.787142 

-.744792 

-2.1/3806 

-.78306* 

-.741867 

-2.2287*6 

-.779092 

-.739028 

-2.286750 

-.77522* 

-.736273 

-2.347837 

-.771*58 

-.733600 

-2.412252 

-.767792 

-.731010 

-2.480264 

-.76*225 

-.728501 

-2.552175 

-.760755 

-.726071 

-2.628320 

-.757379 

-.723719 

-2.  /O'n/l 

-.75*096 

-.721*45 

-2.794851 

-.750905 

-.719247 

-2.886129 

-.747805 

-.71712* 

-2.983*40 

-.74*792 

-.715076 

-J. 087388 

-.7*1867 

-.713101 

-3.198660 

-.739028 

-.711199 

-3.318043 

-.736273 

-.709368 

-3.4*6*38 

-.733600 

-.707609 

-3.564687 

-.731010 

-.705920 
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a 

Sl 

*(L 

h. 

h. 

167.50 

2.498669 

4.333460 

4.333460 

-3.734598 

-.728501 

-.704300 

168.00 

2.535790 

4.494622 

4.494622 

-3.896979 

-.726071 

-.702749 

168.50 

2.5/4765 

4.670163 

4.670163 

-4.073686 

-.723719 

-.701267 

169.00 

2.615709 

4.862038 

4.862038 

-4.266673 

-.721445 

-.699852 

169.50 

2.658747 

5.072572 

5.072572 

-4.47826« 

-.719247 

-.698503 

170.00 

2.704016 

5.304560 

5.304560 

-4.711264 

-.717124 

-.697222 

170.50 

2.751668 

5.561382 

5.561382 

-4.969043 

-.715076 

-.696006 

171.00 

2.801667 

5.847170 

5.847170 

-5.255737 

-.713101 

-.694856 

171.50 

2.854794 

6.167030 

6.167030 

-5.576452 

-.711199 

-.693769 

172.00 

2.910648 

6.527342 

6.527342 

-5.937569 

-.709368 

-.692748 

172.50 

2.969650 

6.936191 

6.936191 

-6.347172 

-.707609 

-.691790 

173.00 

3*032041 

7.403968 

7.403968 

-6.815654 

-.705920 

-.690897 

173.50 

3.098093 

7.944266 

7.944266 

-7,356606 

-.704300 

-.690066 

174.00 

3.168104 

8.575205 

8.575205 

-7.988150 

-.702749 

-.689298 

174.50 

3.242408 

9.321497 

9.321497 

-8.734999 

-.701267 

-.688593 

175.00 

3.321380 

10.217739 

10.217739 

-9.631747 

-.699852 

-.687950 

175. SO 

3.405438 

11.313902 

11.313902 

-10.728368 

-.69H503 

-.687369 

176.00 

3.495054 

12.684947 

12.684947 

-12.099822 

-.697222 

-.686850 

176.50 

3.590759 

14.448666 

14.448666 

-13.863902 

-.696006 

-.686392 

177.00 

3.693150 

16.801382 

16.801382 

-16.216931 

-.69*855 

-.685996 

177.50 

3.802939 

20.C96477 

20.096477 

-19.512291 

-.693769 

-.685661 

178.00 

3.920885 

25.040715 

25.040715 

-24.456744 

-.692748 

-.685387 

178.50 

4.04/avy 

33.283209 

33.283209 

-32.699407 

-.691790 

-.685175 

179.00 

4,185021 

49.771308 

49.771308 

-49.167625 

-.690897 

-.685023 

179.50 

4.333460 

99.241746 

99.241746 

-98.658135 

-.690066 

-.684931 

mo.oo 
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ASPECT  ANGLE.  DEGREESCX10  ») 


FIGURE  A- 10.  DIFFRACTION  COEFFICIENTS 
(a  ■  8  deg,  n  *  3/2  +  a/n, 
Rj  -  -0.691119) 
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TABLE  A-ll.  DIFFRACTION  COEFFICIENTS 
(a  -  8  deg,  n  -  3/2  +  a/n,  ^  -  -0.691119) 


0 

h. 

5t 

3l 

5s. 

h. 

0.90 

.50 

-.690034 

-.700020 

-.700020 

-98.642853 

99.201357 

6.150810 

1.00 

-.697137 

-.701109 

-.701109 

-49.186108 

49.7**679 

5.830902 

1.50 

-.6*6303 

-.702264 

-.702204 

-32.702412 

33.261095 

5.5*5053 

2.00 

-.695532 

-.703464 

-.703464 

-24.461963 

25.020801 

5.288160 

2.50 

-.694625 

-.704771 

-.704771 

*19,518900 

20.077839 

5.056091 

3.00 

-.694160 

-.706124 

-.796124 

-16.224270 

16.783555 

*.8*5467 

3.50 

-.693696 

-.737544 

-.707544 

-13.371809 

14.431384 

4.653495 

*.oo 

-.693075 

-.709032 

-.709032 

-12.108132 

12.666043 

4.477849 

4.50 

-.692616 

-.710586 

-.710568 

-10.736973 

11.297264 

4.316574 

5. CO 

-.692219 

-.712214 

-.712214 

-9.640571 

10.201288 

4. 16H0  18 

5.50 

-.691662 

-.713909 

-.713909 

-8.743988 

9.305175 

4.030771 

6.00 

-.691008 

-.715674 

-.715674 

-7.997264 

8.556967 

3.903627 

6.50 

-.691394 

-.717511 

-.717511 

-7.365912 

7.929078 

3.78554* 

7.00 

-.691241 

-.719420 

-.719420 

-6.824929 

7.387803 

3.675623 

7.50 

-.691150 

-.721402 

-.721402 

-6.358497 

6.920025 

3.573076 

8.00 

-.691119 

-.723457 

-.723457 

-5.946929 

6.511158 

3.477219 

8.50 

-.691150 

-.725567 

-.725567 

-5.565834 

6.150810 

3.387446 

9.00 

-.691241 

-.727793 

-.727793 

-5.265132 

S. 830902 

3.303225 

9.5o 

-.691394 

-.730075 

-.730075 

-4.9784*2 

5.5*5053 

3.224086 

10.00 

-.691606 

-.732434 

-.732434 

-*.720660 

5.286160 

3.1*9609 

10.50 

-.691062 

-.734973 

-.734873 

-*.*87655 

5.056091 

3.079420 

11.00 

-.692219 

-.73/391 

-.737391 

-*.2760*6 

4.845467 

3.013186 

11.50 

-.692016 

-.739990 

-.739990 

-4.0830*2 

4.653495 

2.95C607 

12.00 

-.693075 

-.742671 

-.742671 

-3.90631* 

4.4778*9 

2.891*13 

12.50 

-.693396 

-.745435 

-.745435 

-3.7*3903 

4.316574 

2.835361 

13.00 

-.694160 

-.746294 

-.748264 

-3.594)71 

4.1 680 i 8 

2.702232 

13.50 

— .6*4625 

-.751219 

-•7S1219 

-3.455693 

4.030771 

2.731825 

14.00 

-.695532 

-.754242 

-.754242 

-3.327267 

3.903627 

2.683959 

14.50 

-.696303 

-.757353 

-.7S7353 

-3.207853 

3.789544 

2.638471 

15.00 

-.697137 

-.760554 

-.760S54 

-3.096547 

3.675623 

2.595208 

15.50 

-.6*6034 

-.763947 

-.763847 

-2.992565 

3.573076 

2.55*035 

16.00 

-.696995 

-.787234 

-.767234 

-2.695216 

J.477219 

2.51*825 

16.50 

-.700020 

-.770716 

-.770716 

-2.803904 

3*3874*6 

2.477*62 

17.00 

-.701109 

-.774295 

-.774295 

-2.716086 

3.303225 

2.441841 

17.50 

-.702264 

-.777972 

-.777972 

-2.637299 

3.22*096 

2.40766* 

16.00 

-.703484 

-.761 750 

-.781730 

-2.561117 

3.14960V 

20)54*0 

18.50 

-.704771 

-.765830 

-.735630 

-2.489168 

3.079*20 

2.3*4*87 

19.00 

-.706124 

-.769815 

-.789615 

-2.421117 

3.013186 

201*926 

19.50 

-.  70  7 J44 

-. 793708 

-.793795 

-2.35666* 

2.950607 

2.236692 

20.00 

-.709332 

-. 7*7906 

-.797906 

-2.2*9539 

2.891*13 

2.259712 

20.50 

..710688 

-.892217 

-.802217 

-2.237*96 

2.835361 

2.23392V 

21.00 

-.712214 

-.6066*2 

-.806842 

-2.182317 

2.76223J: 

2.209285 

21,50 

-.713*09 

-.811162 

-.811162 

-2.129601 

2.731823 

2.185)27 

22.00 

-.715074 

-.615649 

-.3136*0 

-2.079)65 

2  *683959 

206320/ 

22.50 

-.717311 

-.620619 

-.820619 

-2*032043 

2.6384/1 

20*1678 

23.00 

-.719420 

-.825521 

-.825521 

- 1  •  966*66 

2.59920" 

2.121099 

23.50 

-.721402 

-.630550 

-.830330 

-1.942*5* 

2.55*035 

2001*29 

24.00 

-.723457 

-.833706 

-.835798 

-1.901320 

2.51*825 

2.082632 

2*.  50 

-.723387 

-.340998 

-.840996 

-1.88  1*66 

2. *77*62 

2.06*672 

25.00 

-.727/93 

-.0*6423 

-.646423 

-1-623290 

2. *418*1 

2.0*7519 

25.50 

-.7)0075 

-.6 jl9H  • 

-.851967 

-1 . 766689 

2.40  788* 

2.031 1*0 

26.00 

-,7j2*34 

-V*  s 

-.857693 

-1.751572 

2.375**0 

2.015509 

26.50 

-.7)4173 

*•  .  /  '*•»<• 

-.6635*4 

- 1  • 7 l 7M55 

2.34**87 

2.000598 

27.00 

-.73/391 

•  *  «  <1 

-.669344 

-1.665*62 

201*928 

1.V863HJ 
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i 

He 

h. 

R* 

5t 

*L 

27,50 

-.739990 

-.875697 

-.875697 

-1.654318 

2.286692 

1.972841 

28.00 

-.7426/1 

-.80200/ 

-.882007 

-1.624358 

2.259712 

1.959950 

28.50 

-.745435 

-.898477 

-.888477 

-1.595518 

2.233929 

1.947690 

29.00 

-.745254 

-.895113 

-.895113 

-1.567741 

2.209285 

1.936042 

29.50 

-.751219 

-.901918 

-.901918 

-1.540973 

2.185727 

1.924989 

30.00 

-.754242 

-.90889/ 

-.908897 

-1.515162 

2.163207 

1.914513 

30.50 

-.757353 

-.916055 

-.916055 

-1.490263 

2.141678 

1.904600 

31.00 

-.760554 

-.923397 

-.923397 

-1.466230 

2.121099 

1.895234 

31.50 

-.763347 

-.930928 

-.930928 

-1.4*3022 

2.101*29 

1.886403 

32.00 

-.767234 

-.93d65J 

-.938653 

-1.420601 

2.082632 

1.878094 

32.50 

-.770716 

-.946579 

-.946579 

-1.398930 

2.06*67? 

1.870295 

33.00 

-.774295 

-.954710 

-.954710 

-1.377976 

2.047519 

1.862995 

33.50 

-.777972 

-.963053 

-.963053 

-1.357705 

2.0311*0 

1.856185 

34.00 

-.731/50 

-.971615 

-.971615 

-1.338089 

2.015509 

1,849855 

34.50 

-. 705630 

-.980402 

-.9B0402 

-1.319098 

2.000598 

1.843997 

35. OP 

-.709615 

-.909420 

-.989420 

-1.300706 

1.986383 

1.838603 

35.50 

-.793706 

-.998679 

-.998679 

-1.282887 

1.9728*1 

1.833666 

35.00 

-.797906 

-1.008183 

-1.008183 

-1.265618 

1.959950 

1.829179 

36. 50 

-.802217 

-1.017943 

-1.017943 

-1.2*8876 

1.9*7690 

1.825136 

37.00 

-.006842 

-1.027966 

-1.027966 

-1 .2326*0 

1.936042 

1.821533 

37.50 

-.611102 

-1.038260 

-1.038260 

-1.216589 

1.92*909 

1.81836* 

38.00 

-.015040 

-1.040836 

-1.048036 

-1.201605 

1.914513 

1.815620 

38.50 

-.620519 

-1.059701 

-1.059/01 

-1.186770 

1.90*600 

1.813315 

39.00 

-.625521 

-1.070867 

-1.070867 

-1.172365 

1.895234 

1.811*29 

39.50 

-.030550 

-1.092343 

-1.082343 

-1.158376 

l. 086*63 

1.80996* 

4P.OO 

-.035/00 

-1.094141 

-1.094*41 

-1.1*478/ 

1.87809* 

1.808918 

40.50 

-.840990 

-1.106272 

-1.106272 

-1.131582 

1.870295 

1.808292 

41.00 

-.046423 

-1.118748 

-1.118740 

-1.1187*0 

1 .862995 

1 .808083 

41.50 

-.051907 

-1.131582 

-1.131582 

-1.106272 

1.8561*5 

1.008292 

42,00 

-.05/093 

-1.144787 

-1.144787 

-1.09*141 

1.849855 

1.800918 

42.50 

-.063544 

-1.158376 

-1.158376 

-1.002343 

1.843997 

1.80996* 

43.00 

-.069544 

-1.172365 

-1.172365 

-1.070867 

1.038603 

1.811429 

43.50 

-.075697 

-1.106770 

-1.186/70 

-1.059701 

1.833666 

1.813315 

44.00 

-.032007 

-1.201605 

-1.201605 

-1.048836 

1.829179 

1.015626 

44.50 

-.008477 

-1.216039 

-1.2 16389 

-1.030260 

1.825136 

1.81836* 

45.00 

-.095113 

-1.2326-0 

-1.232640 

-1.027966 

1.021533 

1.821533 

45.53 

-.901910 

-1.2400/6 

-1.248076 

-1.0179*3 

1.818364 

1.025136 

46.00 

-.933097 

-1.265618 

-1.265418 

-l.OOftlftl 

1.H156/6 

1.829179 

44. -C 

-.916055 

-1.292887 

-1.282887 

-.998679 

1.813315 

1.833666 

4/. 00 

-.923397 

-1.300706 

-1.300706 

-.989420 

1.011*29 

1.830603 

47.50 

-.930920 

-1.319098 

-1.319098 

-.980*02 

1.809964 

1.043997 

46.00 

-.936683 

-1.338089 

-1.336089 

-.971615 

1.808918 

1.8*9055 

46.50 

-.9405/9 

-l .357/05 

-1.357705 

-.963053 

1,808292 

1.056105 

49.30 

-.954/10 

-1.37/9/6 

-1.377976 

-.95*710 

1.8CH083 

1.062995 

49.50 

-.953353 

-l. 398933 

-1 .390933 

-.9*6579 

1.808292 

1.070295 

SO. 30 

-.971615 

-1. 4^3601 

-1.420601 

-.930653 

1.808918 

1.07009* 

50.50 

«.9<*0»U2 

-1.443022 

-1.443022 

-.9*0928 

1.009964 

1.806*03 

51.03 

-.909420 

-1.466230 

-1.466210 

-.923397 

1.811*29 

1.09523* 

51.50 

-.9905/9 

-1.493263 

-1.490263 

-.916055 

1.913315 

1  .00*600 

52.00 

-1.000103 

•1.5(5162 

*1. 514162 

-.9048V7 

1.015026 

1.914513 

52.53 

-1.01/443 

-1.540973 

-1.540973 

-.901918 

l  .61076* 

1.924909 

53.00 

-1.027966 

-1.56/741 

-1.567741 

-.895113 

1.021533 

1.9360*2 

53.30 

-1 • 030260 

-1 .595518 

-1.595518 

-.888477 

1.825136 

1.9*7690 

54.90 

-1.040936 

-1.624358 

-1.624358 

-.802JO7 

1.0291 79 

1.959950 

54.SJ 

-1.099/31 

-1. 65«J18 

-l .65*318 

-.875697 

1  .833666 

1.9728*1 

55.00 

-;.9/O007 

-1.635462 
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1.89523* 

1.838603 

1 .836603 

-1.070067 

-1.172365 

-.989420 

137.50 

1,666*03 

1.8*3997 

1  .8*399  T 

-1 .0623*3 

-1.150376 

-.960*02 

138.00 

1.8/609* 

1.8*9855 

1.3*9855 

-1.0941*1 

-1.1**707 

-.971615 

138.50 

1  .670295 

1.856185 

1.856185 

-1 « 10*272 

-1.131502 

-.963053 

139.00 

1.662995 

1.662995 

1.062995 

-1.1187*6 

-1.1187*9 

-.95*710 
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£ 

h. 

h. 

h. 

h. 

Re 

2l 

139.50 

1.856155 

1.870295 

1.870295 

-1.131582 

-1.106272 

-.9*6579 

140.00 

1 ,a49dS5 

1.878094 

1.878094 

-1.144787 

-1.094141 

-.938653 

140.50 

1 . 8*3997 

1.886403 

1.886403 

-1.158376 

-1.082343 

-.930928 

141.00 

1.833603 

1.895234 

1.895234 

-1.172365 

-1.070867 

-.92339/ 

141.50 

1.833666 

1.904600 

1.904600 

-1.186770 

-1.059701 

-.916055 

142.00 

1 .829179 

1.914513 

1.914513 

-1.201605 

-1.048836 

-.908897 

142.50 

1.828136 

1 .924989 

1.924989 

-1.216889 

-1.038260 

-.901918 

143.00 

1.821833 

1.936042 

1,936042 

-1.232640 

-1.027966 

-.895113 

143.50 

1.818364 

1.947690 

1.947690 

-1.248376 

-1.017943 

-.888477 

144.00 

1.815626 

1.959950 

1.959950 

-1.265618 

-1.008183 

-.88200/ 

144.50 

1.813315 

1.972841 

1.972841 

-1.282887 

-.998679 

-.875697 

145.00 

1.811429 

1.986383 

1.986383 

-1.300706 

-.989420 

-.869544 

145.50 

1.809964 

2.000598 

2.000598 

-1.319098 

-.980402 

-.863544 

146.00 

1.808918 

2.015509 

2.015509 

-1-338089 

-.971615 

-.857693 

146.50 

1.808292 

2.031140 

2.031140 

-1.357705 

-.963053 

-.851987 

147,00 

1.803083 

2.047519 

2.04/519 

-1.377976 

-.954710 

-.846423 

147.50 

1.808292 

2.064672 

2.064672 

-1.398930 

-.946579 

-.840998 

14H.00 

1.803918 

2.082632 

2.082632 

-1.420601 

-.938653 

-.835708 

149.50 

1.809*64 

2.101429 

2.101429 

-1.443022 

-.930928 

-.830550 

149.00 

1.811429 

2.121099 

2.121099 

-1.466230 

-.923397 

-.825521 

149.50 

1.813315 

2.141678 

2.141678 

-1.490263 

-.916055 

-.820619 

150.00 

1.816626 

2.163207 

2.163207 

-1.515162 

-.908897 

-.815840 

150.50 

1.818364 

2.185727 

2.185727 

-1.540973 

-.901918 

-.811182 

151.00 

1.821833 

2.209285 

2.209285 

-1.567741 

-.895113 

-.8066*2 

151.50 

1.825136 

2.233929 

2.233929 

-1.595518 

-.888477 

-.802217 

152.00 

1.829179 

2.259712 

2.259712 

-1.624358 

-.882007 

-.797906 

152.50 

1.833666 

2.288692 

2.286692 

-1.654318 

-.875697 

-.793706 

153.00 

1.8J8o03 

2.314928 

2.314928 

-1.685462 

-.8695** 

-.789615 

153,50 

1.843997 

2.344437 

2.344487 

-1.717355 

-.8635** 

-.785630 

154.00 

1.849655 

2.375440 

2.375440 

-1.751572 

-.857693 

•.781750 

154.50 

1.H5618S 

2.407864 

2.407864 

-1.786689 

-.851987 

-.777972 

155.00 

1.862995 

2 .441641 

2.441841 

-1.823290 

-.8*6*23 

-.77*295 

155.50 

1.870295 

2,477462 

2.477462 

-1.861468 

-.8*0998 

-.770716 

156.00 

1.878094 

2.514825 

2.51 4825 

-1.901320 

-.835708 

-.76723* 

156.50 

1 ,88o403 

2.554035 

2.554035 

-1.942954 

-.830550 

-.7638*7 

157.00 

1.895234 

2.595208 

2.595208 

-1.986486 

-.825521 

-.76055* 

157.50 

1.904600 

2.638471 

2.638471 

-2.032043 

-.820619 

-.757353 

15H.00 

1.914613 

2.683959 

2.883959 

-2.079/65 

-.8158*0 

-.754242 

159.60 

1 .92*989 

2.731825 

2.731825 

-2.129801 

-.811182 

-.751219 

1S9.00 

1.936042 

2.782232 

2.73 22:2 

-2.182317 

-.8066*2 

-.748284 

159,50 

1,  9*7690 

2.835)61 

2.-35361 

-2.73’ .Vj 

-.802217 

-.745*35 

160,00 

1.969950 

2.691413 

2.391413 

-2.295539 

-.797906 

-.7426/1 

160.30 

1.972641 

2. 950607 

2.950607 

-2.356664 

-.793706 

-.739990 

161.00 

1 .946383 

3.013186 

3.013186 

-2.421117 

-.789615 

-.737391 

161.50 

2.000896 

3.079420 

3.079420 

-2 .489168 

-.785630 

-.73*873 

162. 0C 

2.01 3609 

3.149609 

3.149609 

-2.561 l 17 

-.791/50 

-.732*3* 

152.50 

2.0)11*0 

3.224036 

3.224086 

-2.637299 

-.777972 

-.730075 

163.00 

?. 0-*7619 

3.303225 

3.103225 

-2.7l«088 

-.77*295 

-.727793 

163.50 

i.  .0’>46  72 

3,387446 

J, 387446 

-2.903904 

-.770716 

-.72558/ 

1 66 .00 

2.002632 

3.477219 

3.477219 

-2.895218 

-.76/23* 

-.723*5/ 

164.50 

2.1)1429 

3.«,/J0?6 

3.573076 

-2.992565 

-.7639*7 

-.721*02 

165.00 

2.121499 

3.675623 

3.6/5623 

-3.0985*7 

-.76055* 

-.719*20 

165.60 

2.1410/6 

3,785544 

3./B5544 

-3.207853 

-.757353 

-.717511 

166.00 

?.]oJ2(l7 

3.903427 

3.903627 

-3.327267 

-.75*2*2 

-.71567* 

166.51 

2.188/27 

4.030771 

4.0307/1 

-3. *65593 

-.751219 

-.713909 

167.00 

2.209285 

4.168016 

4.148019 

-3.594171 

-.7*828* 

-.712214 
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5a. 

5s. 

5± 

h. 

Re. 

167.50 

2.233929 

4.316574 

4.316574 

-3.743908 

-.745435 

-.710588 

168.00 

2.259712 

4.477849 

4,477849 

-3.906314 

-.742671 

-.709032 

166.50 

2.286692 

4.653495 

4,653495 

-4.083042 

-.739990 

-.707544 

169.00 

2.314928 

4.945467 

4.845467 

-4.276046 

-.737391 

-.706124 

169.50 

2.344487 

5.056091 

5.056091 

-4.487655 

-.734873 

-.704771 

170.00 

2.375440 

5.288160 

5.288160 

-4.720660 

-.732434 

-.703484 

170.50 

2.407864 

5.345053 

5.545053 

-4.978442 

-.730075 

-.702264 

171.00 

2.441341 

5.830902 

5,830902 

-5.265132 

-.727793 

-.701109 

171.50 

2.4/7462 

6.150810 

6.150810 

-5.585834 

-.725587 

-.700020 

17?. 00 

2.514825 

6.511156 

6.511158 

-5.946929 

-.723457 

-.698995 

172. SO 

2.554035 

6.920025 

6.920025 

-6.356497 

-.721402 

-.698034 

173.00 

2.595208 

7.387803 

7.367803 

-6.824929 

-.719420 

-.697137 

173.50 

2.638471 

7.928078 

7.928078 

-7.365812 

-.717511 

-.69630J 

174.00 

2.683959 

8.558967 

8.558967 

-7.997264 

-.715674 

-.695532 

174.50 

2.731825 

9,305175 

9.305175 

-8.743988 

-.713909 

-.694825 

175.00 

2. 782232 

10.201288 

10.201288 

-9.640571 

-.712214 

-.694180 

175.50 

2.838361 

11.297-264 

11.297264 

-10.736973 

-.710588 

-.693596 

176.00 

2.891413 

12.668043 

12.668043 

-12.108132 

-.709032 

-.693075 

176.50 

2.930607 

14.431384 

14,431384 

-13.871809 

-.707544 

-.692616 

177.00 

3.0  1 3186 

16.763555 

16.783555 

-16.224270 

-.706124 

-.692219 

177.50 

3.079420 

20.077839 

20.077839 

-19.518600 

-.704771 

-.691082 

178.00 

3.149609 

25.020801 

25.020801 

-24.461963 

-.703484 

-.691608 

178.50 

3.224086 

33.261095 

33.261095 

-32.702412 

-.702264 

-.691394 

179.00 

3.303225 

49.744679 

49.7446/9 

-49.186108 

-.701109 

-.691241 

179.50 

3.387446 

99.201357 

99.201357 

-98.642853 

-.700020 

-.691150 

180.00 
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FIGURE  A- 11.  DIFFRACTION  COEFFICIENTS 

(a  ■  10  deg,  n  •  3/2  ♦  a/r», 
^  -  -0.697407) 
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TABLE  A- 12. 

DIFFRACTION 

COEFFICIENTS 

(a 

-  10  deg,  n 

-  3/2  +  a/TT, 

Ri  ■  -0.697407) 

0 

h. 

h. 

h. 

He 

0.00 

.50 

-.70d593 

-.711109 

-.711109 

-98.658783 

99.193311 

5,041879 

1.00 

-.707434 

-.712467 

-.712467 

-49.199925 

*9.73*516 

4.831108 

1.50 

-.706340 

-.713893 

-.713893 

-32.715464 

33.250158 

4.638987 

2.00 

-.705311 

-.715386 

-.715306 

-24. 4745|87 

25.009426 

4.463190 

2.50 

-.704347 

-.716948 

-.716948 

-19.531133 

20.066159 

4.301763 

3.00 

-.703447 

-.718579 

-.718579 

-16.236381 

16.771635 

4.153051 

3.50 

-.702610 

-.720281 

-.720281 

-13.383736 

14.419261 

4,0156*7 

4.00 

-.701036 

-.722033 

-.722053 

-12.119902 

12.655739 

3.888344 

4.50 

-.701126 

-.723896 

-.723896 

-10.748603 

11.28*793 

3.770100 

5.00 

-.700478 

-.725812 

-.725812 

-9.652074 

10.188660 

3.660013 

5.50 

-.699093 

-.727801 

-.727801 

-8.755372 

9.292396 

3.557300 

6.00 

-.699370 

-.729864 

-.729864 

-0.008537 

8.548041 

3,461272 

6.50 

-.698909 

-.732002 

-.732002 

-7.376981 

7.915008 

3.371326 

7.00 

-.690310 

-.734215 

-.734215 

-6.835990 

7.374590 

3.286930 

7,50 

-.698173 

-.736505 

-.736505 

-6.367471 

6.906671 

3.207612 

«. 00 

-.697097 

-.738874 

-.738874 

-5.957811 

6.497662 

3.132953 

a. 5o 

-,697oH2 

-.741321 

-.741321 

-5.596627 

6.137173 

3.062579 

9.00 

-.897529 

-.743848 

-.743848 

-5.275830 

5.817122 

2.996156 

9.50 

-.697437 

-.746456 

-.746456 

-4.989065 

5.531130 

2.933385 

10.00 

-.697407 

-.749146 

-.749146 

-4.731201 

5.27*093 

2.873995 

10.50 

-.697437 

-.751920 

-.751920 

-4.498117 

5.041879 

2.817743 

11.00 

-.697529 

-.754779 

-.754779 

-4.286431 

4.831108 

2.764410 

11.50 

-.697682 

-.757725 

-.757725 

-4.093350 

4.638987 

2.713796 

12.00 

-.697097 

-.760758 

-.760750 

-3.9165*9 

4.463190 

2.665719 

12.50 

-.696173 

-.763079 

-.763879 

-3.754071 

4.301763 

2.620016 

13.00 

—.69051 0 

-.767092 

-.767092 

-3.604262 

4.153051 

2.57653* 

13.50 

-.698909 

-.770396 

-.770396 

-3.465715 

4.0156*7 

2.535137 

14.00 

-.699370 

-.773795 

-.773795 

-3.337221 

3.8883** 

2.495691' 

14.50 

-.699893 

-.777280 

-.777208 

-3.217740 

3.770100 

2.458102 

15,00 

-.700478 

-.700879 

-.780879 

-3.106369 

3.660013 

2.422243 

15.50 

-.701126 

-.7o4569 

-.784569 

-3.002322 

3.657390 

2.388023 

16.00 

-.701036 

-.7883S9 

-.788359 

-2.904913 

3. *61272 

2.355352 

16.50 

-.702610 

-.792253 

-.792253 

-2.813536 

3.371326 

2,3241*6 

17.00 

-.703447 

-.7962S1 

-.796251 

-2.727659 

3.286930 

2.2V4328 

1 7«5tf 

-.794347 

-.800356 

-.800356 

-2.646810 

3.207612 

2.265828 

16.00 

-.705311 

-.404569 

-.304569 

-2.570569 

3.132953 

2.238580 

ja.64 

-.706340 

-.303895 

-.ttO*,BU5 

•  2«*9<4$62 

3.062579 

2.212521 

19.00 

-.7J/434 

-.013333 

-.813333 

-2.430*55 

2.996156 

2.187596 

19.50 

-.700393 

-.017008 

-.31 7808 

-2.365946 

2.933385 

2.163751 

20.00 

-.709418 

-.822581 

-.022561 

-2.304765 

2.873V95 

2.1*0937 

20.50 

-.711109 

-.327355 

-.82735$ 

-2.2*6669 

2.8177*3 

2.119109 

21.00 

-.712467 

-.032273 

-.932273 

-2.191*36 

2.76**10 

2.098223 

21.50 

-.713093 

-.437310 

-.937310 

-C. 138867 

2.713796 

2.078239 

22.00 

-.715306 

-.442492 

-.8*2*92 

-2.088779 

2.665719 

2.059121 

22.50 

-.716948 

-.4*7798 

-.047793 

•2.0*1007 

2.629016 

2.0*083* 

23.00 

-.718379 

-.853240 

-.9532*0 

-1.995*00 

2.57653* 

2.0233** 

23.50 

-.720281 

-.950821 

-.850821 

-1.9SJ81H 

2.535137 

2.0C6622 

24.00 

-.72205J 

-.964544 

-.9645*4 

-1.910136 

2. *95698 

1.W0639 

24.50 

-.723496 

-.870413 

-.070*13 

-1.67023* 

2.«S6i02 

1.975369 

25.00 

-.723412 

-.076431 

-.8764JI 

-1.932011 

2.*222«3 

1  .960786 

25.50 

-.727401 

-.032603 

-.8«26JJ 

-1.795163 

2.308923 

1.9*6867 

25.00 

-.729*64 

-.880931 

-.988931 

-1.760201 

2.355352 

1.933590 

26.50 

-.732442 

-.493421 

-.995*21 

-l. >26**0 

2.32*1*6 

1.92093* 

27.00 

—  7J4215 

-.902376 

-.902076 

-1.69*002 

2.29*328 

1.906961 
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8. 

h 

Ra 

5* 

h. 

5s. 

5l 

27.50 

-.736505 

-.908901 

-.908901 

-1.662815 

2.265828 

1.897412 

2P.00 

-.738874 

-.913900 

-.915900 

-1.632811 

2.238580 

1 .88651 1 

28.50 

-.741321 

-.923078 

-.923078 

-1.603929 

2.212521 

1.876161 

29.00 

-.743848 

-.930441 

-.930441 

-1.576111 

2.187596 

1.866348 

29.50 

-. 746456 

-.937993 

-.937993 

-1.549301 

2.163751 

1.857058 

30.00 

-.7-»9l48 

-.945740 

-.9457*0 

-1.523*50 

2.140937 

1.848270 

30.50 

-.751 320 

-.953687 

-.953687 

-1.498511 

2.119109 

1.839996 

31.00 

-.734779 

-.961840 

-.961840 

-1.474439 

2.098223 

1 .832201 

31.50 

-.767725 

-.970206 

-.970206 

-1.451193 

2.076239 

1.824882 

32.00 

-.760758 

-.978791 

-.978791 

-1.428734 

2.059121 

1.818030  . 

32.50 

-,7633?9 

-.987601 

-.987601 

-1.407025 

2.0*0834 

1.811636 

33.00 

-.767092 

-.996643 

-.996643 

-1.366034 

2.0233*4 

1.805691 

33.50 

-. 770396 

-1.005925 

-1.005925 

-1.365727 

2.006622 

1 .600188 

34.00 

-.7/  :  795 

-1.01545* 

-1.015454 

-1.346075 

1.990639 

1.795119 

34.50 

-.777288 

-1.025239 

-1.025239 

-1.327049 

1.975369 

1.790479 

35.00 

-.78)079 

-1.035287 

-1.035267 

-1.308622 

1.960786 

1.786261 

35.50 

-.  7d4369 

-1.0*5607 

-1.045607 

-1.290769 

1.946867 

1.782461 

36.00 

-  ,  7o8339 

-1.05620b 

-1.056208 

-1.273466 

1.933590 

1.779073 

36.50 

-.  7922S3 

-1.067100 

-1.067100 

-1.256691 

1.92093* 

1 .776093 

37.00 

-.796831 

-1.078293 

-1.078293 

-1.2*0*22 

1.908881 

1.773518 

37.30 

-.200536 

-1.089796 

-1.089796 

-1.22*639 

1.897*12 

1.771344 

36.00 

-.634339 

-1.101622 

-1.101622 

-1.209323 

1.886511 

1.769569 

3H.50 

-.008095 

-1.113701 

-1.113781 

-1.19*456 

1.876161 

1.768191 

39.00 

-.813333 

-1.126206 

-1.126286 

-1.180021 

1.866340 

1.767200 

39.50 

-.61 7d88 

-1.139148 

-1.1391*8 

-1.166002 

1.857058 

1.766618 

40.00 

-.322661 

-1.152382 

-1.152382 

-1.152382 

1.848278 

1.766422 

40.50 

-.62/335 

-1.166002 
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125.00 

2.422243 

1.786261 

1.786261 

-.876431 

-1.832011 

-1.308622 

125.50 

2.383023 

1. 732461 

1.782461 

-.982603 

-1.795363 

-1.290769 

126.00 

2.355352 

1.779073 

1.77«>0/3 

-.88*931 

-1.760201 

-1.273*66 

126.50 

2.32W46 

1.776093 

1.776093 

-.895621 

-1.7264*0 

-1.256691 

127.00 

2.294J2H 

1.773al8 

1.773518 

-.902076 

-1.69*002 

-1.2*0*22 

127.50 

2.265323 

1.771344 

1.77)344 

-.908901 

-1.662815 

-1.22*639 

128.00 

2. 23d5«0 

1.769569 

1.769569 

-.915900 

-1.632811 

-1.209323 

128.50 

2.219521 

1.768191 

1.76*191 

-.923078 

-1.603929 

-1.194456 

129.00 

2.U759*. 

l. 76/208 

1.76/208 

-.930441 

-1.576111 

-1.180C21 

129.50 

2.163/51 

1.766618 

1.766618 

-.937993 

-1.549301 

-1.166002 

130,00 

2.140937 

1.766422 

1.766422 

-.945740 

-1.523450 

-1.152382 

130.50 

2.119109 

1.766618 

1.766618 

-.953487 

-1.498M1 

-1.1391*8 

131.90 

2.093220 

1.767208 

1.74/203 

-.9619*0 

-1 .47**39 

-1.126286 

131.50 

2.078239 

1.768191 

1.766191 

-.970206 

-1. *51193 

-1.1137*1 

132.00 

2.059121 

1.769569 

1.769549 

-.978791 

-I.*?*7?* 

-1.10162? 

132.50 

?. 04?O34 

1.7/1344 

1.77)344 

-.987601 

-1.40/025 

-1.089796 

133.00 

2.023344 

1.773518 

1 • 77341* 

-.794447 

-1.36603* 

-1.07S293 

133.5? 

?.0  13022 

1  . 776Q93 

1.776093 

-1.005925 

-1.36572? 

-1.067100 

134,00 

1.99(339 

l.?/»3?J 

1.7790/3 

-1.01545* 

-1.346075 

-l .056206 

134.5? 

1 .9/5069 

1.702461 

1.782461 

-1.025239 

-1.32/0*9 

-1.0*540/ 

135.00 

:  .960/86 

1.786261 

1.764261 

-1.036267 

-1.30*622 

-1.0352*7 

135.50 

1.94336/ 

1 • /V0*  79 

1.7904/9 

-1.0*565 » 

-1 .2937*9 

-1.025239 

136.00 

l  ,90059a 

1.  /9SU9 

1.795119 

-l. 0542.9 

-1.273*64 

-1.015*5* 

136.5C 

1.920*34 

1.800188 

1 .800 148 

- 1  *  * '  7100 

-1.256691 

-1.005925 

137. 00 

».9C38i?l 

1.805691 

1.603691 

-l. 07*293 

-1.2*0*22 

-.9946*3 

137. 5C 

1,89  / M2 

1.111636 

1.6116)6 

-1.089796 

-1.22*639 

-.987601 

l3«.o; 

1.833511 

1  .4100)0 

1 . *1*030 

-1.101622 

-1.20’*  32? 

-.978791 

1 J«.V' 

1  .  »/M*l 

1 .«?*H»2 

t.624Ae2 

-1.117781 

-1.19**44 

-.970206 

139.03 

l  .336340 

1.432201 

1  . *3.  29 1 

-1.1242*6 

-1.1*0021 

-.961**0 
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a 

h. 

h. 

139.50 

1,857058 

1.839996 

1*0.00 

1 .8*8278 

1.9*8278 

1*0.50 

1.839296 

1.857056 

l*i.00 

1.832201 

1.8663*8 

1*1.50 

1.82*882 

1.876161 

1*2.00 

1.818030 

1.896511 

1*2.50 

1.811636 

1.697*12 

1*3.00 

1.805691 

1.996881 

1*3.50 

1.800188 

1.92093* 

1**.00 

1.795119 

1.933590 

1**  ,50 

1.790*79 

1.9*6867 

1*5.00 

1.786261 

1.960786 

1*5.50 

1.782*61 

1.975369 

1*6.00 

1.779373 

1.990639 

1*6.50 

1.776093 

2.006622 

1*7.00 

1.773818 

2.0233** 

1*7.50 

1,7713*4 

2.0*083* 

1*8.00 

1.769*69 

2.059121 

148.50 

1.763191 

2.076239 

149.00 

1.76/208 

2.093223 

1*9.60 

1.766618 

2.119109 

'.50.00 

1.706*22 

2.1*0937 

150.50 

1.766618 

2.163751 

151.00 

1.767208 

2. 137596 

151.50 

1.703191 

2.212321 

152.00 

1.769369 

2.236560 

152.50 

1.7/13*4 

2.263828 

153.00 

1.773318 

2.29*328 

IS3.50 

1.776093 

2.32*1*6 

154.00 

1.779073 

2.365352 

154.50 

1.782*61 

2.336023 

155.00 

1.7o6261 

2.4222*3 

155. SO 

1 ,  79-J*  79 

2.453102 

156.00 

1.795119 

2. *96698 

156.50 

1. 300188 

2.535137 

157.00 

1.335691 

2.57653* 

157.50 

1.911oJ6 

2.620016 

158.00 

1.318030 

2.665719 

158.50 

1 .32*382 

2.71379* 

159.00 

1.332201 

2. 76*-*  *6 

159.50 

1.939996 

2.81 77*3 

160.00 

1  .8*9379 

2.873995 

160.50 

1.657058 

2.933335 

161.00 

1.9663*8 

2.996156 

161.50 

1.976161 

3.062579 

162.00 

1.936311 

3.1326  3 

162.50 

1  .8*7*12 

J. 20/612 

163.90 

1 .90  339 1 

3,26*930 

163.50 

l.92C»J* 

3.37132* 

16*. 90 

1,933890 

J  *6l?»2 

16*. 59 

| ,7,t J# 7 

1.567J0C 

165.00 

1.960/86 

3.660013 

•.65.55 

1 .973369 

3.776)09 

166.00 

1 .*91639 

3.8363** 

166.50 

2.066022 

♦.0156*7 

167.00 

2.02J3** 

*.153051 

h. 

Re 

1.839996 

-1.1391*8 

-1.166002 

1.8*8278 

-1.152382 

-1.152382 

1.857058 

-1.166002 

-1.1391*8 

1.8663*B 

-1.180021 

-1. 12o2B6 

1.876161 

-1.194*56 

-1  •  1 137R1 

1,886511 

-1.209323 

-1.101622 

1.897*12 

-1.22*639 

-1.089796 

1.908881 

-1.2*0*22 

-1.078293 

1.92093* 

'1.266691 

•1  067100 

1.933590 

-1  .273*66 

•1.056208 

1.9*6867 

-1.290769 

-1.0*5607 

1.960786 

-1.308622 

-1.035287 

1.975369 

-1.3279*9 

-1.025239 

1.990639 

-1.3*6075 

-1.015*5* 

2.006622 

-1.365727 

-1.005925 

2.0233** 

-1.38603* 

-.9966*3 

2.0*083* 

-1.40702S 

-.987601 

2.059121 

-1.42873* 

-.978791 

2.078239 

-1.451193 

-.970206 

2.098223 

-1.47**39 

-.961840 

2.119109 

-1.498511 

-.953687 

2.1*0937 

-1.523*50 

-.9*5740 

2.163751 

-1.5*9301 

-.937993 

2.187596 

-1.576111 

-.930*41 

2.212521 

-1.603929 

-.923078 

2.238560 

-1.632811 

-.915900 

2.265828 

-1.662815 

-.908901 

2.29*328 

-1.69*002 

-.902076 

2.32*1*6 

-1.7264*0 

-.895*21 

2.355352 

-1.760201 

-.888931 

2.388023 

-1.795363 

-.882603 

2.*222*3 

-1.832011 

-.876*31 

2.458162 

-1.870236 

-.870*13 

2.495693 

-1.910136 

-.86*5*4 

2.535137 

-1.9S181<; 

-.858821 

2.57653* 

-1.995*00 

-.8532*0 

2.620916 

-2.0*1907 

-.8*7798 

2.665719 

-2.088779 

-.842492 

2.713796 

-2.139867 

-.837318 

2.76**10 

-2.191*36 

-.832273 

2.8177*3 

-2.2*6669 

-.827355 

2,873995 

-2.30*765 

-.822561 

2.933J65 

-2.3659*6 

—  .81  '8*8 

2.496556 

• 2.*3C*S5 

•  <*13333 

3.063575 

-2.496562 

-.5, 96895 

3.1329*3 

-2.570569 

-.80*569 

3.297612 

-2.6*6810 

-.300356 

3.296930 

-2.727659 

-.796251 

J.3»J326 

-2.013536 

-.792253 

3.461272 

-2.90*913 

-.708359 

3.557)30 

-3.002322 

-.78*569 

3.669013 

-3.106369 

-.7808-9 

3.770100 

-J. 2177*0 

-.777208 

-3.337221 

-.773795 

*.C156*7 

-3.465715 

-.770394 

*.«5jj5l 

-3.60*262 

-.767*92 

*L 


-.953667 

-.9*5740 

-.937993 

-.930**1 

-.923076 

-.915900 

-.903901 

-.902076 

-.895*21 

-.88H931 

-.882603 

-.876*31 

-.870*13 

-.86*5** 

-.858821 

-.8532*0 

-.8*7798 

-.8*2*92 

-.637318 

-.83227j 

-.827355 

-.822561 

-.617888 

-.813333 

-.808895 

-.80*569 

-.000356 

-.796251 

-.792253 

-.788359 

-.78*569 

-.780879 

-.777288 

-.773795 

-.770396 

-.767092 

-.763879 

-.760758 

-.757725 

-.75*779 

-.751920 

-.7*91*6 

-.7*6*56 

-.7*38*8 

-.7*1321 

-.73887* 

-.736505 

-.73*215 

-.732002 

-.72986* 

-.727801 

-.725812 

-.723896 

-.722053 

-.720281 

-.718579 
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£ 

Rg. 

h. 

167.50 

2.040834 

4.301763 

168,00 

2.059121 

4.463190 

168,50 

2.078239 

4.638987 

169,00 

2.048223 

4.831108 

169.50 

2.119109 

5.041879 

170.00 

2.140437 

5.274093 

170.50 

2.163/51 

5.531130 

171.00 

2.187596 

5.817122 

171.50 

2.212521 

6.137173 

172.00 

2.238580 

6.497662 

172.50 

2.265828 

6.9Q6671 

173.00 

2.294328 

7.374590 

173,50 

2.324146 

7.915008 

174.00 

2.385352 

8.546041 

174.50 

2.388023 

9.242396 

175.00 

2.422243 

10.188660 

175.50 

2.458102 

11.284793 

176.00 

2.495698 

12.655739 

176.50 

2.535137 

14.419261 

177.00 

2.576534 

16.771635 

177.50 

2.620016 

20.066159 

178.00 

2.665/19 

25.009426 

178. SO 

2.713796 

33.250158 

179.00 

2.764410 

49.734516 

179.50 

180.00 

2.817743 

99,143311 

R* 

h. 

Rg. 

4,301763 

-3.754071 

-.763879 

4.463140 

-3.916549 

-.760758 

4.638987 

-4.093350 

-.757725 

4,831108 

-4.286431 

-.754779 

5.041879 

-4.498117 

-.751920 

5.274093 

-4.731201 

-.749146 

5.531130 

-4.989065 

-.746456 

5.817122 

-5.275838 

-.743848 

6.137173 

-5.596627 

-.741321 

6,497662 

-5.957811 

-.738874 

6.906671 

-6.367471 

-.736505 

7.374590 

-6.835998 

-.734215 

7.915008 

-7.376981 

-.732002 

8,546041 

-8.008537 

-.729864 

9.292396 

-8,755372 

-.727801 

10.188660 

-9.652074 

-.725812 

11.284793 

-10.748603 

-.723896 

12.655739 

-12.119902 

-.722053 

14.419261 

-13.883736 

-.720281 

16.771635 

-16.236381 

-.718579 

20.066159 

-19.531133 

-.71b948 

25.009426 

-24.474587 

-.715386 

33.250158 

-32.715464 

-.713893 

49.734516 

-49.199925 

-.712467 

49.193311 

-98.658783 

-.711109 

% 


-.716948 

-.715386 

-.713893 

-.712467 

-.711109 

-.709818 

-.708893 

-.707434 

-.706340 

-.705311 

-.704347 

-.703447 

-.702610 

-.701836 

-.701126 

-.700478 

-.699893 

-.699370 

-.698909 

-.698510 

-.698173 

-.697897 

-.697682 

-.697529 

-.697437 
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FIGURE  A-12.  DIFFRACTION  COEFFICIENTS 

(a  “  12  deg,  n  ■  3/2  +  a/n, 
Rj  -  -0.703762) 
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TABLE  A- 13.  DIFFRACTION  COEFFICIENTS 
(a  *  12  deg,  n  ■  3/2  +  a/TT,  ■  -0.703762) 


i 

k 

k 

k 

k 

k 

k 

0.00 

.50 

-.720312 

-.723379 

-.723379 

-98.7043*1 

99.215940 

4.288896 

1.00 

-.718061 

-.725017 

-.725017 

-49.228305 

49.739961 

4.139995 

1.50 

-.717318 

-.726725 

-.726725 

-32.738060 

33.249813 

4.002402 

2.00 

-.716222 

-.728503 

-.728503 

-24.494250 

25.006139 

3.874911 

2.50 

-.714992 

-.739354 

-.730354 

-19.549004 

20.061066 

3.756479 

3.00 

-.713029 

-.732277 

-.732277 

-16.253030 

16.765305 

3.646206 

3.50 

-.712731 

-.73*273 

-.73*273 

-13.899491 

14.412017 

3.543306 

4.00 

-.711698 

-. 736344 

-.736344 

-12.134967 

12.647783 

3.447090 

4.50 

-.710739 

-.736490 

-.738*90 

-10.763H5 

11.276261 

3.356956 

5.00 

-.709626 

-.740711 

-.740711 

-9.666129 

10.179643 

3.272370 

5.50 

-.708986 

-.743010 

-.743010 

-8.769040 

9.282962 

3.192862 

6.00 

-.708209 

-.745387 

-.745387 

-8.021872 

8.536240 

3.11B010 

6.59 

-.707496 

-.747843 

-.747843 

-7.390023 

7.904878 

’.047443 

7.00 

— .  7  96846 

-.750360 

-.750380 

-6.848780 

7 .36*161 

2.980825 

7.50 

-.706258 

-.752997 

-.752997 

-6.380018 

6.895965 

2.917356 

A. 00 

-.795733 

-. 755698 

-.755698 

-5.970146 

6.486698 

2.858266 

8.50 

-.795271 

-.758482 

-.758482 

-5.608767 

6.125966 

2.801813 

9.00 

-.704670 

-.761352 

-.761352 

-5.287799 

5.80568* 

2,740275 

9.50 

-.704531 

-.764308 

-.764308 

-5.000858 

5.519471 

2.697453 

10.00 

-. 704254 

-.767351 

-.767351 

-4.742839 

5.262220 

2.6*9167 

10.50 

-.704939 

-.770484 

-.770484 

-4.509608 

5.029798 

« . 6032-9 

11.00 

-.703685 

-.773708 

-,773708 

-4.297784 

4.818825 

2.559551 

11.50 

-.703/93 

-.777025 

-.777025 

-4.10*572 

.62650  i 

2.517935 

12.00 

-.703762 

-.780435 

-.780*35 

-3.927646 

4.450515 

2.478273 

12.50 

-.703793 

-.783941 

-.783941 

-3.765050 

4.288896 

2.440*51 

13.00 

-.703685 

-• 787 545 

-.787545 

-3.615129 

4.139995 

2.40*361 

13. SO 

-.704039 

-.791248 

-.791248 

-3  476474 

4.00c-02 

2.369907 

14.00 

-.704284 

-.795051 

-.795051 

-3.347876 

3.8749U 

2.336997 

14.50 

-.704531 

-.798968 

-.798958 

-3.228295 

3.756479 

2.305549 

15,00 

-.704870 

-.802970 

-.802970 

-3.116827 

3.646206 

2.275485 

15.50 

-.705271 

-.807089 

-.807069 

-3.012688 

3.5*3306 

2.246733 

16.00 

-.705733 

-.811318 

-.8112*8 

-r.91F109 

3.447090 

2.219229 

16.50 

-.706258 

-.815657 

-.815657 

-2.823725 

3.356986 

2.192910 

17.00 

-.706546 

-.820111 

-.920111 

-2.737764 

7.272370 

2.167719 

17.50 

-.707496 

-.82*681 

-.82*68; 

-2.656833 

3.192862 

2.1*3603 

18.00 

-.708209 

-.829370 

-.0293  7* 

~2.58"513 

;.  1160(0 

2.120513 

18.50 

-.7069e6 

-.83*180 

-.834180 

-2.505430 

3.0474*3 

2.098*02 

19.00 

-.709826 

-.83«U5 

-.839118 

-2- **02*7 

2.9803^5 

2.077229 

19.50 

-.7(0730 

-.84*1 76 

-.844176 

-2.375665 

2.917856 

2.056952 

20.00 

-.711696 

-.8*9367 

-.849367 

-2.31**13 

2.658266 

2.037535 

20.50 

-.712731 

-.85*691 

-.65*691 

-2 .255248 

2.001813 

2.018942 

21.00 

-.713829 

-.863151 

-.860151 

-2.200948 

2.748275 

2.0011*0 

21.50 

-.714992 

-.865750 

-.865750 

-2.1*8313 

2.697*53 

I. 984099 

22.00 

-.710222 

-.871*91 

-.871491 

-2.098161 

2.6*9167 

1.967791 

22.50 

-.71 7518 

-,8773:9 

-.177379 

-2..5032.. 

2.40-2*6 

1.952188 

23.00 

-. 718881 

-.883*16 

-.803*16 

-2.004657 

2.559551 

1.93726* 

23.50 

-.720312 

-.889607 

-.889607 

-1.9610(5 

2.517935 

1.922998 

24.00 

-.721611 

-.896955 

-.895955 

•1.919274 

2.478273 

1.909365 

24.50 

-.72JJ/9 

-.902*65 

-.902*65 

-1-879*16 

2.4*0*51 

1.8963*6 

25.90 

-.728017 

-.9091*1 

-.9091*1 

-1.8*1035 

2.40*361 

1.  >183921 

25.50 

-.726725 

-.915986 

-.915966 

-1.00*33’ 

:. 36990/ 

1  ’72*.  1 

26- 0C 

-. 726aC i 

-.92300/ 

-.923007 

-1.769118 

2.336997 

1.860780 

26.50 

-.7  JO J54 

-.910207 

-.930207 

-1. 730301 

2  3056*9 

1.850031 

2/. 00 

-.  73227 f 

-.917551 

-.937591 

-4.702811 

2.275*85 

1.839810 
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£ 

h. 

h. 

27,50 

•.734273 

-.945166 

-.945166 

-1.671573 

2.246733 

1.830102 

2*1.00 

-. 736344 

-.952935 

-.952935 

-1.641520 

2.219229 

1.820893 

28.50 

-.738490 

-.960906 

-.960906 

-1.612539 

2.192910 

1.812172 

29.00 

-.740711 

-.969083 

-.969083 

-1.584722 

2.167719 

1.803927 

29.50 

-.743010 

-.977473 

-.977473 

-1.557866 

2.143603 

1.796147 

30.90 

-.745387 

-.986082 

-.986082 

-1.5.H969 

2.120513 

1.788823 

30.50 

-.747843 

-.994917 

-.994917 

-1.506984 

2.098402 

1.781943 

31 .00 

-.750390 

-1.003985 

-1.003985 

-1.482867 

2.077229 

1.775501 

31,50 

-.75299/ 

-1.013293 

-1.013293 

-1.459577 

2.056952 

1.769487 

32.00 

-.755698 

-1.022848 

-1.022848 

-1.437075 

2.037535 

1.763895 

32.50 

-.758482 

-1.032659 

-1.032659 

-1.415324 

2.018942 

1.758717 

33.00 

-.761352 

-1.042734 

-1.042734 

-1.39429 1 

2.001140 

1.753947 

33.50 

-.764308 

-1.053082 

-1.053082 

-1.373944 

1.984099 

1.749579 

34.00 

-.767351 

-1.063711 

-1.063711 

-1.354251 

1.967791 

1.745608 

34.50 

-.7/0484 

-1.074632 

-1.074632 

-1.335185 

1.952188 

1.742030 

35.00 

-.773/08 

-1.085853 

-1.085833 

-1.316720 

1.93/264 

1.738839 

35.50 

7  770i:S 

-1.09/386 

-1 .097386 

-1.298829 

1.922998 

1.736032 

36.00 

-.760435 

-1.109242 

-1.109242 

-1.281489 

1.909365 

1.733607 

36.50 

-.783941 

-1.121432 

-1.121432 

-1.264677 

1.896346 

1.731559 

37.00 

-.76/545 

-1.133967 

-1.133967 

-1.248371 

1.883921 

1.729887 

37.50 

-.791248 

-1.146861 

-1.146861 

-1.232553 

1.872071 

1.728588 

38.00 

-.795051 

-1.160128 

-1.160128 

-1.217202 

1.860780 

1.727662 

38.50 

-.798958 

-1.173780 

-1.1737d0 

-1.202301 

1.850031 

1.727106 

39.00 

-.8029/0 

-1.187833 

-1.187833 

-1.187833 

1.839810 

1.726921 

39.50 

-.807069 

-1.202301 

-1.202301 

-1.173780 

1.830102 

1.727106 

40.00 

-.811318 

-1. 21*202 

-1.217202 

-1.160128 

1.820893 

1.727662 

40.50 

-.815657 

-1.232553 

-1.232533 

-1.146861 

1.812172 

1.728588 

41.00 

-.820111 

-1.248371 

-1.248371 

-1.133967 

1.803927 

1.729887 

41.50 

-.824081 

-1.264677 

-1.264677 

-1.121432 

1.796147 

1.731559 

42.00 

-.629370 

-1 .281489 

-1 .2*11489 

-1.109242 

1.788823 

1.733607 

42.50 

-.834180 

-1.298829 

-1.293929 

-1.097386 

1.781943 

1.736032 

43.00 

-.839115 

-1.316720 

-1.316720 

-1.085853 

1.775501 

1.738839 

43.50 

-.8441 76 

-1.335185 

-1.335185 

-1.074632 

1. 769487 

1.742030 

44.00 

-.849367 

-1.354251 

-1.354231 

-1.063711 

1.763895 

1.745608 

44,50 

-.854091 

-1.373944 

-1.373944 

-1.053082 

1.758717 

1.749579 

45.00 

-.880151 

-1.394291 

-1.394291 

-1.042734 

1.753947 

1.75394/ 

45,50 

-,8o5/S0 

-1.415324 

-1.415324 

-1.032659 

1.749579 

1.758717 

46.00 

-.871491 

-1.437075 

-1.437075 

-1.022848 

1.745608 

1.763895 

46.50 

-.8773/9 

-1.459577 

-1.459577 

-1.013293 

1.742030 

1.769487 

47.00 

-.863416 

-1.482867 

-1.482667 

-1.003995 

1.738839 

1.775501 

47.50 

-.889007 

-1.506984 

-1.506984 

'  -.994917 

1.736032 

1.781943 

48.00 

-.695955 

-1.531969 

-1.331969 

-.986082 

1.733607 

1.788823 

48.50 

-.902465 

-1.557886 

-1.557866 

-.977473 

1.731559 

1.796147 

49.00 

-.909141 

-1.584722 

-1.334722 

-.969083 

1.72V887 

1.803927 

49.50 

-.915986 

-1,812589 

-1.612589 

-.960906 

1.728588 

.  .812172 

SO. 00 

-.923007 

-1.641520 

-1.641520 

-.952935 

1.727662 

1.820893 

50.50 

-.9J0207 

-1.671573 

-1.671573 

-.945166 

1.72/106 

1.830102 

51.00 

- ,9 3  75V 1 

-1.70281 1 

-1.702811 

-.937591 

1.726921 

1.839810 

51.  in 

-.945166 

-1. 738)01 

-1.733301 

-.930207 

1.727106 

1.850031 

32.00 

-.952935 

-1.769116 

-1.769 116 

-.923007 

1.727662 

1.860780 

52.50 

-. 940906 

-1.804332 

-1.804332 

-.915986 

1.7285B8 

1.872071 

53.00 

-.949063 

•1.841035 

•1.841033 

-.909141 

i .729887 

1.883921 

53.50 

-.97/473 

-1.879316 

-1.87V316 

-.902465 

1.731559 

1.896346 

54,00 

-.968062 

-1.919274 

-l. #19274 

-.895955 

1.733607 

1.909365 

54.50 

-.994917 

-1.961015 

-1.961015 

-.669607 

1.736032 

1.922998 

55.00 

-1.031985 

-2.00465 7 

-2.004637 

-.883416 

1.736819 

1.937264 
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i 

*2. 

h. 

h. 

h. 

*7 

55.50 

-1.013293 

-2.050326 

-2.050326 

-.877379 

1.742030 

1.952188 

56.00 

-1.022648 

-2.098161 

-2.098161 

-.871491 

1.745608 

1.967791 

56.50 

-1.032659 

-2.148313 

-2.148313 

-.865750 

1.749579 

1,984099 

57.00 

-1.042/34 

-2.200948 

-2,200948 

-.860151 

1.75394/ 

2.001140 

57.50 

-1.053082 

-2.256248 

-2.256248 

-.854691 

1.758717 

2.018942 

58.00 

-1. 063/11 

-2.314413 

-2.214413 

-.849367 

1.763895 

2.037535 

58.53 

-1.0/4632 

-2.375665 

-2.375665 

-.844176 

1.769487 

2.056952 

59.00 

-1.085653 

-2.440247 

-2.440247 

-.839115 

1.775501 

2.077229 

59. 5u 

-1.09/386 

-2.506*30 

-2.508430 

-.834180 

1.7819*3 

2.098402 

60.00 

-1.1 0*242 

-2.580513 

-2.580513 

-.829370 

1.788823 

2.120513 

60.50 

-1.1214J? 

-2.656833 

-2.656833 

-.824681 

1.7961*7 

2.143603 

61.00 

-1,133967 

-2.737764 

-2.737764 

-.820111 

1.803927 

2.167719 

61.50 

-1,146661 

-2.623725 

-2.823725 

-.8156S7 

1.812172 

2.192910 

62.00 

-1.160128 

-2.915189 

-2.915189 

-.811318 

1.82UB93 

2.219229 

62.50 

-1.1/3/60 

-3.012686 

-3,012688 

-.807089 

1.B3U102 

2.246/33 

63.00 

-1.16/633 

-3.116827 

-3.116827 

-.802970 

1.839810 

2.275485 

63.50 

-1.202301 

-3.228295 

-3.229295 

-.798958 

1.850031 

2.305549 

64.00 

-1,21/202 

-3.347876 

-3,347876 

-.795051 

1  .860780 

2.336997 

64.50 

-1.232553 

-3.476*74 

-J. 476474 

-.791248 

1.872071 

2.36990/ 

65.00 

-1.2*6371 

-3.615129 

-3.615129 

-.787545 

1.883921 

2.404361 

65. SO 

-1.2640/7 

-3.7650SO 

-3.765050 

-.783941 

1.8963*6 

2.440451 

66.00 

-1.261*89 

-3.927646 

-3.927646 

-.780435 

1.909365 

2.478273 

66.50 

-1.236629 

-4.104572 

-4,1045/2 

-.777025 

1.922998 

2.517935 

67.00 

-1.316/20 

-4.297784 

-4.29*784 

-.773708 

1.937264 

2.559551 

67.50 

-1.33516*> 

-4.509608 

-4,509608 

-.770434 

1.952188 

2.603249 

68.00 

-1.35*251 

-4.742839 

-4.742839 

-.767351 

1.96/791 

2.649167 

68.50 

-1.3/39*4 

-5.000858 

-5.000858 

-.764308 

1.984099 

2.697453 

69.00 

-1.39*291 

-5.267799 

-5.287799 

-.761352 

2.0011*0 

2.748275 

69.50 

-1.415324 

-5.606767 

-5,608767 

-.758482 

2.0189*2 

2.801813 

70.00 

-1.437075 

-5.970146 

-5.970146 

-• 75569B 

2.03/535 

2.858266 

70.50 

-1.489577 

-6.380018 

-6.380018 

-.752997 

2.056952 

2.917856 

71.00 

-1.462667 

-6.648780 

-6.843780 

-.750380 

2.077229 

2.980825 

71.50 

-1 .506964 

-7.390023 

-7.390023 

-.747843 

2.098*02 

3.047443 

72.00 

-1.531969 

-8.021672 

-8.021872 

-.745387 

2.120513 

3.118010 

72.50 

-1.557866 

-8.  769(3*0 

-8.769040 

-.743010 

2.143603 

3.192862 

73.00 

-1.564722 

-9.666129 

-9,666129 

-.740711 

2.16/719 

3.272370 

73.50 

-1.612569 

-10.763115 

-10.763115 

-.738490 

2.192910 

3.356956 

74.00 

-1.6*1520 

-12.13*94/ 

-12.134967 

-.736344 

2.219229 

3.447090 

74.53 

-1.6715/3 

-13.899*91 

-13.899491 

-.734273 

2.246733 

3.543306 

75.00 

-1.702611 

-16.253030 

-16.253030 

-.73227/ 

2.275485 

3.646206 

75.50 

-1.735301 

-19,549004 

-19,549004 

-.730354 

2.305549 

3.756*79 

76.00 

-1.7 49 116 

-24.494?50 

-2*. 494250 

-.728503 

2*336997 

3.8749U 

76.50 

-1.804332 

-32.738060 

-32.738080 

-.726725 

2.3699Q7 

4.002*02 

77.00 

-1.6*1038 

-49.228305 

-•9.22833S 

-.725017 

2.404361 

4.139995 

77.50 

-1.679316 

•98. 704 J4l 

-98,704341 

-.723379 

2. *40451 

4.288896 

78.00 

78.50 

79.00 

-2.034657 

(9.739961 

49.739961 

-.718881 

2.559551 

4.818825 

79.50 

-2.050326 

33.249813 

33.249813 

-.717518 

2.603249 

5.029798 

80.00 

-2.096161 

25.00*139 

25.006139 

—  716222 

2.6*9167 

5.262220 

80.50 

-2.145313 

20.061046 

20.061066 

-.714992 

2.697*53 

5.519471 

81.00 

-2.200948 

16.745305 

18.765305 

-.713329 

2.7*8275 

5.805684 

61.50 

-2.256246 

14.41201 7 

1*.412017 

-.712731 

2.601813 

6.125966 

82.00 

-2.314413 

12.647783 

12.647783 

-.711698 

2.858266 

6.486698 

82.50 

-2.3/5808 

11.276261 

11.276281 

-.710730 

2.917856 

6.895965 

93.00 

-2.4*024? 

10.1796*3 

10.17*643 

-.709326 

2.9808?5 

7.364161 
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9 

h. 

Re 

St 

h 

Re 

*L 

83. SO 

-2.508430 

9.282962 

9.282962 

-.708986 

3.047443 

7.90*878 

84.00 

-2.550513 

8.536240 

8.536240 

-.708209 

3.118010 

8.5362*0 

84.  SO 

-2.456533 

7.904878 

7.904878 

-.707496 

3.192862 

9.282962 

85.00 

-2.737/64 

7.36*161 

7.36*161 

-.706846 

3.272370 

10.179643 

85.50 

-2.823725 

6.895965 

6.895965 

-.706258 

3.356956 

11.276261 

88.00 

-2.915189 

6.486695 

6.486698 

-.705733 

3.447090 

12.647783 

86.50 

-3.012688 

6.125966 

6.125966 

-.705271 

3.543306 

14.412017 

87.00 

-3.115527 

5.805654 

5.805664 

-.704H70 

3.646206 

16.765305 

87.50 

-3.228295 

5.519471 

5.519471 

-.704531 

3.756*79 

20.061066 

88.00 

-3.34M76 

5.262220 

5.262220 

-.704254 

3.07*911 

2S. 00*139 

88.50 

-3.4  764/4 

5.029798 

5.029798 

-.704039 

4.002*02 

33.249813 

89.00 

-3.615129 

4.515825 

*.818825 

-.703885 

4.139995 

49.739961 

89.50 

-3.7o5'l30 

4.626507 

4.626507 

-.703793 

4.288896 

99.215940 

90.00 

90.50 

-4.104572 

4.283896 

4.288896 

-.703793 

4.626507 

-98.70*341 

91.00 

-4.297784 

4.139995 

4.139995 

-.703885 

4.818825 

-49.228305 

91.50 

-4 .509008 

4.002402 

*.002402 

-.704039 

5.029798 

-32.738060 

92.00 

-4.742539 

3.574911 

3.874911 

-.704254 

5.262220 

-24.494250 

92.50 

-5.000558 

3.756479 

3.7564/9 

-.704531 

5.519471 

-19.5*9004 

93.00 

-5.287/99 

3.646206 

3.646206 

-.70*870 

5.8056B4 

-16.253030 

93.50 

-5.608767 

3.543306 

3.543306 

-.705271 

6,125966 

-13.899491 

94.00 

-5.970146 

3.44/090 

3.447090 

-.705733 

6.486698 

-12.134967 

94.50 

-6.390018 

3.356956 

3.356956 

-.706258 

6.895965 

-10.763115 

95.00 

-6.548  78(J 

3.272370 

3.272370 

-.706846 

7.36*161 

-9.666129 

95.50 

-7.390023 

3. 192862 

3.192882 

-.707496 

7.904878 

-8.769040 

96.00 

-8.021572 

3.118010 

3.118010 

-.708209 

8.536240 

-8.021872 

96.50 

-8.749040 

3.04/443 

3.047443 

-.708986 

9.282962 

-7.390023 

97.00 

-9.646129 

2.980825 

2.980325 

-.709826 

10.179643 

-6.848780 

97.50 

-10.763115 

2.91 7856 

2.917856 

-.710730 

11.276261 

-6.380018 

98.00 

-12.134967 

2,855266 

2.858266 

-.71169H 

12.647783 

-5.970148 

98.50 

-13.899491 

2 . 80 1 H 1 3 

2.801*13 

-.712731 

14.412017 

-5.608767 

99.00 

-14.253030 

2.7*8275 

2.748275 

-.713829 

16,765305 

-5.287799 

99.50 

-19,54V J04 

2.697*53 

2.697453 

-.714992 

20.061066 

-5.000858 

ICO. 00 

-24.494250 

2.049167 

2.649167 

-.716222 

25.006139 

-4.7*2839 

100.50 

-32.738060 

2.603249 

2.603249 

-.717518 

33.249813 

-4.509608 

101.00 

-49. 222 JUS 

2.559S51 

2.559551 

-.718881 

49.739961 

-4.29778* 

101.50 
102.00 

102.50 

-98.704441 

2.517935 

2,51 7935 

-.720312 

99.215940 

-*.10*572 

103.00 

49.7J9961 

2.40*361 

2.404361 

-.725017 

-49.228305 

-3.615129 

103.50 

33.249613 

2.369907 

2.36T907 

-.726/25 

-32.738060 

-3. *’6*7* 

104.00 

25.006139 

2.335997 

2.336997 

-.728503 

-24.49*250 

-3.3*7876 

104.50 

20.061066 

2.305549 

2.305549 

-.73035* 

-19.54900* 

-3.228295 

105.00 

16.765305 

2.275405 

2.275485 

-.732277 

-16.253030 

-3.11682/ 

105.50 

14.412017 

2.246733 

2.246733 

-.73*273 

-13.899*91 

-3.012688 

106.00 

12.6<.  /  783 

2.219229 

2.219229 

-.736*4* 

-12.13*967 

-2.91518V 

106.50 

U. 27o24l 

2.192910 

2.192910 

-.738*90 

-10.763115 

-2.823725 

107.00 

10.17944J 

2.167719 

2.167719 

-.7*0711 

-9.666129 

-2.73776* 

10’. 50 

9.282962 

2.1*3603 

2. 14J6UJ 

-.7*3010 

-8.769040 

-2.656833 

108.00 

8.5362*0 

2.120513 

2.120513 

-.7*5)87 

-8.021872 

-2.580513 

108.50 

7,9'j*d?8 

2,098402 

2.098402 

-.7478*3 

-7.390023 

-2.508*30 

109.00 

7. 3o4loi 

2.077229 

2.077229 

-.750380 

•6.848780 

-2.4*02*7 

109. SO 

6.8/4945 

2.95*952 

2.056952 

-.752997 

-6.380018 

-2.375665 

110. 00 

6.486498 

2.017535 

2.037535 

-.755698 

-5.9701*6 

-2.31**13 

110.50 

6.  125966 

2.015942 

2.018942 

-.758482 

-5.60*767 

-2.2562*8 

111.00 

S. 506684 

2.001140 

2.0311*0 

-.761)52 

-5.287799 

-2.2009*8 
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k 

h. 

h. 

5s. 

111. 50 

5.519471 

1.984099 

1.984099 

-.764308 

-5.000858 

-2.148313 

112.00 

5.232220 

1.967791 

1.967791 

-.767351 

-4.742839 

-2.098161 

112.50 

5.029798 

1.952188 

1.952188 

-.770434 

-4.509608 

-2.050326 

113,00 

4.818025 

1.937264 

1.937264 

-.773708 

-4.297784 

-2.00*657 

113.50 

4.62o50  7 

1.922998 

1.922998 

-.777025 

-4.104572 

-1.961015 

114.00 

4.450515 

1.909166 

1.909365 

-.780435 

-3.927646 

-1.919274 

114.50 

4.200096 

1.896346 

1.896346 

-.783941 

-3.765050 

-1.879316 

115.00 

4.119995 

1.883921 

1.883921 

-.787545 

-3.615129 

-1.841035 

115.50 

4.002402 

1.872071 

1.872071 

-.791248 

-3.476474 

-1.804332 

116.00 

3.874911 

1.860780 

1.860780 

-.795051 

-3.347876 

-1.769116 

116.50 

3. 756479 

1.850031 

1.350031 

-.798958 

-3.228295 

-1.735301 

117.00 

3.646206 

1.839810 

1.839810 

-.802970 

-3.116827 

-1.702811 

117.50 

3.543306 

1 .830102 

1.830102 

-.807089 

-3.012688 

-1.671573 

lie. 00 

3.447090 

1.820893 

1 .820893 

-.811318 

-2.915189 

-1.641520 

118.50 

3.356956 

1.812172 

1.312172 

-.815657 

-2.823725 

-1.612589 

119.00 

3.2723/0 

1.803927 

1,803927 

-.820111 

-2.737764 

-1.584/22 

119.50 

3.192062 

1.796147 

1.796147 

-.824681 

-2.656833 

-1.55786b 

120. 0C 

3.118J10 

1.788823 

1.788823 

-.829370 

-2.580513 

-1.531969 

120.50 

3.04/443 

1.781941 

1.731943 

-.334180 

-2.508430 

-1.506984 

121.00 

2.980025 

1.775501 

1.775501 

-.839115 

-2.440247 

-1.482867 

121.50 

2.917056 

1.769*87 

1.769487 

-.844176 

-2.375665 

-1.459577 

122.00 

2.850266 

1.763895 

1.763895 

-.8*9367 

-2.31*413 

-1.437075 

122.50 

2.801013 

1.758717 

’.758717 

-.834691 

-2.2S6248 

-1.41532* 

123.00 

2.  7482  75 

1.753947 

1.753947 

-.860151 

-2.200948 

-1.394291 

123.50 

2.69/453 

1.749579 

1.749579 

-.365750 

-2.148313 

-1.373944 

124.00 

2.649167 

1.745608 

1.745608 

-.871*91 

-2.098161 

-1.35*251 

124,50 

2.603249 

1.742030 

1.742030 

-.877379 

-2.050326 

-1.335185 

125. U0 

2.559551 

1.738839 

1.738839 

-.883416 

-2.00*657 

-1.316720 

125.50 

2.517935 

1.736032 

1.736032 

-.889607 

-1.961015 

-1.298829 

126.00 

2.4/8273 

1. 733607 

1.733607 

-.895955 

-1.919274 

-1.281489 

126.50 

2.440451 

1.711559 

1,731559 

-.902*65 

-1.879316 

-1.264677 

127.00 

2.404061 

1.729887 

1.729887 

-.9091*1 

-1*841035 

-1.2*8371 

127,50 

2.369907 

1.728588 

1.728588 

-.915986 

-1.80*332 

-1.232553 

128.00 

2.336997 

1.72/662 

1,727662 

-.923007 

-1.769116 

-1.217202 

128.50 

2.  105049 

1.727106 

1.727106 

-.930207 

-1.735301 

-1.202301 

129.00 

2,275435 

1,725921 

1.726921 

-.937591 

-1.702811 

-1.187833 

129.50 

2.246733 

1.727106 

1.727106 

-.945166 

-1.671573 

-1.173780 

130.00 

2.219229 

1.727662 

1.727662 

-.952935 

-1 .6*1520 

-1.160126 

130.50 

2,192910 

1.72358'’ 

1,728588 

-.960906 

-1.612589 

-1.146861 

131.00 

2.16/719 

1. 72988  7 

1.729387 

-.969083 

-1.584722 

-1.133967 

131.50 

2.143603 

1.711559 

1.731559 

'  -.977473 

-1.55/866 

-1.121*32 

132,00 

2.120513 

1 ,  7  33607 

1.733607 

-.986082 

-1.531969 

-1.1092*2 

132.30 

2.098402 

1.736032 

1.736032 

-.99*917 

-1.506984 

-1.097386 

133.00 

2.077229 

1.738839 

1.738839 

-1.003983 

-1.482867 

-1.065853 

133,50 

2,056932 

1.7*2,30 

1.742030 

-1.013293 

-1.459577 

-1.074632 

134.00 

2.03/535 

1.  7456  )8 

1.745608 

-1.0223*8 

-1.437075 

-1.063711 

134.50 

2.018942 

1.749579 

1.749579 

-1.032659 

-1.41532* 

-1.053082 

135,00 

?.00ll4u 

1.753947 

1.753947 

-1.0*273* 

-1.39*291 

-1.0*273* 

136.50 

1.904099 

t. 758717 

1.758717 

-1.053082 

-1.3739*4 

-1.032659 

136.00 

1.96/791 

1.763895 

1.763895 

-1.063711 

•1.35*251 

-1.0228*8 

136.60 

l .952168 

1.769487 

1.769437 

-1.074632 

-1.335185 

-i. 013293 

137.00 

1.937264 

1.775501 

1.775501 

-1.0*5853 

-1.3167?o 

-1.003986 

137.50 

1.922998 

1.781943 

1.781943 

-1.097)66 

-1.298829 

-.994917 

13H.00 

1.909H.6 

1.78882J 

1.788821 

-1.1092*2 

-1.281*89 

-.986082 

136.30 

1.893346 

1.796147 

1.796147 

-1.121*32 

-1.26*677 

-.977473 

139.00 

’ .603121 

1.803927 

1.803927 

-1.133967 

-1.246371 

-.969083 

BATTELLE  MEMORIAL.  INSTITUTE  -  COLUMBUS  LABORATORIES 


A- 110 


i 

2* 

h. 

h. 

/  * 

*L 

139. SO 

1.872071 

1.812172 

1.812172 

-1.146861  I 

/ 

-1.232553 

-.960906 

140.00 

1.860780 

1.820893 

1.820893 

-1.160128  / 

-1.217202 

-.952935 

140. bO 

1,850031 

1.830102 

1.830102 

-1.173780  / 

-1.202301 

-.945166 

141.00 

1.839810 

1.839810 

1,839810 

-1.187833  / 

-1.187833 

-.937591 

141, b0 

1.830102 

1.8500.31 

1.850031 

-1.202301 / 

-1.173780 

-.930207 

142.00 

1.820893 

1.860780 

1.860780 

-1.217202/ 

-1.160128 

-.923007 

142. bO 

1.812172 

1.672071 

1.872071 

-1.232553 

-1.146861 

-.915986 

143.00 

1.803927 

1.683921 

1.883921 

-1.248371 

-1.133967 

-.9091*1 

143. bO 

1 . 796147 

1.896346 

) .896346 

-1.264677 

-1.121432 

-.902*65 

144.00 

1.763823 

1.909365 

1.909365 

-1.2814^9 

-1.109242 

-.895953 

144. bO 

1.781943 

1.922998 

1.922998 

-1.298829 

-1.097386 

-.B8960  7 

145.00 

1.775501 

1.937264 

1.937264 

-1.3167&0 

-1.085853 

-.883*16 

145.50 

1.769467 

1.952188 

1.952188 

-1.33578b 

-1.074632 

-.077379 

146.00 

1.763695 

1.967791 

1.967791 

-1.354251 

-1.063711 

-.871491 

146.50 

1.75.3717 

1 .984099 

1.984099 

-1.373/944 

-1.053082 

-.865750 

147.00 

1.753947 

2.001140 

2.001140 

-1.392291 

-1.042734 

-.060151 

147. bO 

1.749S79 

2.018942 

2.018942 

-1.416324 

-1.032659 

-.85*691 

14R.00 

1.745008 

2.037535 

2.037535 

-1 .43(7075 

-1.022848 

-.849367 

148.50 

1.742030 

2.056952 

2.056952 

-1.439577 

-1.013293 

-.844176 

149.00 

1 . 733d39 

2.077229 

2.077229 

-1.482867 

-1.003985 

-.039115 

149.50 

1.736032 

2.098402 

2.098402 

-1.906984 

-.994917 

-.03*180 

150.00 

1.733607 

2.120513 

2.120513 

-1.331969 

-.986082 

-.829370 

150.50 

1.73U59 

2.143603 

2.143603 

-1.657866 

-.977473 

-.824681 

151 .00 

i. 729687 

2.167719 

2.167719 

-1^84722 

-.969083 

-.020111 

151.50 

1,728568 

2.192910 

2.192910 

-1/612589 

-.960906 

-.815657 

152.00 

1.72/662 

2.219229 

2.219229 

-1/.641520 

-,95293b 

-.811318 

152.50 

1.727108 

2.246733 

2,246733 

->.671573 

-.945166 

-.807089 

153.00 

1.726921 

2.27548b 

2.275485 

-1.702811 

-.937591 

-.802970 

153.50 

1.727106 

2.305549 

2.305549 

71.735301 

-.930207 

-.798950 

154.00 

1.727662 

2.336997 

2.336997 

*1 .769116 

-.923007 

-.795051 

154.50 

1.728388 

2.369907 

2.369907 

-1.004332 

-.915986 

-.791240 

155.00 

1.729667 

2.40*361 

2,404361 

-1.841035 

-.909141 

-.787543 

155.50 

1.731559 

2.440451 

2.440451 

-1.879316 

-.902465 

-.783941 

156.00 

1.73JOU7 

2.476273 

2.478273 

-1.919274 

-.095955 

-.780435 

156.50 

1.7J60J2 

2.51/935 

2,517935 

-1.961015 

-.089607 

-.777025 

157.00 

1.7JUOJ9 

2.559551 

2.559551 

-2.004657 

-.8834J6 

-.773708 

157.50 

1,742030 

2.603249 

2.603249 

-2.050326 

-.877379 

-.77048* 

158.00 

1 ,745o08 

2.647167 

2.649167 

-2.098161 

-.071491 

-.767351 

159.50 

1.749379 

2.69/453 

2.697453 

-2.148313 

-.065750 

-.764308 

159.00 

1.25394/ 

2.74627b 

2.  7482/5 

-2.200948 

-.860151 

-.761352 

159.50 

1.756717 

2.801813 

2.801813 

-2.256248 

-.854691 

-.758*82 

160.00 

1 .763898 

2.858266 

2.858266 

-2*314413 

-.049367 

-.755698 

160.50 

1.769-*6  7 

2.917856 

2,917856 

-2.375665 

-.044176 

-.752997 

161.00 

1.775501 

2.980825 

2.980825 

-2.440247 

-.839115 

-.750380 

161.50 

1.761943 

3.047443 

3.047443 

-2.508430 

-.834100 

-.747043 

162.00 

1.768323 

3.1T1010 

3.U6010 

-2.580513 

-.029370 

-.745307 

162.50 

1.798147 

3.192862 

3.192862 

-2.656833 

-.02*681 

-»  7*3010 

163.00 

1.803927 

3.272370 

3.272370 

-2. 737764 

-.020111 

-.7*0711 

163.50 

1.812172 

3.356956 

3.356956 

-2.823725 

-.015657 

-.738*90 

164.00 

•  1  .82069  J 

3.44709c 

3.447090 

-2.9151H4 

-.011318 

-.7363*4 

164.50 

1.830102 

3.543306 

3.543306 

-3.012686 

-.007089 

-.73*273 

165.00 

1.839610 

3.  >46206 

3.646206 

-3.116827 

-.802970 

-.732277 

165.50 

1.850031 

3,7  564  TV 

3.736479 

-3.223295 

-.798958 

-.73035* 

166.00 

1.860730 

3.874VU 

3.874911 

-3.34/876 

-.795051 

-.728503 

166.50 

1.8720/1 

4.002402 

*. 00?402 

-3.4/64T4 

-.7912*8 

-.726725 

167.00 

1.863921 

•*.139995 

4.139995 

-3.615129 

-.787545 

-.725017 
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h. 

k 

k 

* 

k 

k 

167.30 

1.896346 

4.266696 

4.286896 

-3.765050 

-.783941 

-.723379 

166.00 

1  ,909363 

4.450515 

4.450315 

-3.927646 

-.780435 

-.721811 

166.30 

1.922996 

4.626507 

4.626507 

-4.104572 

-.777025 

-.720312 

169.00 

1.93726* 

4.818625 

4.816825 

-4.297784 

-.773708 

-.718BB1 

169.30 

1.952186 

5.02'?798 

5.029798 

-4.509608 

-.770484 

-.717518 

170.00 

1.967/91 

5.262220 

5.262220 

-4.742839 

-.767351 

-.716222 

170.50 

1.98*099 

5.519*71 

3.519471 

-5.000858 

-.764308 

-.714992 

1/1. 00 

2.001140 

5.605664 

5,805664 

-5.287799 

—  761352 

-.713829 

171.30 

2.0169*2 

6.125966 

6.125966 

-5.608767 

-.758482 

-.712731 

172.00 

2.03/535 

6.466696 

6,486698 

-5.970146 

-.755698 

-.711698 

172.50 

2.056952 

6.695965 

6.895965 

-6.360018 

-.752997 

-.710730 

173.00 

2.07/229 

7.364181 

7.364161 

-6.848780 

-.750380 

-.709826 

1/3.50 

2.098*02 

7.9048/8 

7.904878 

-7.390023 

-.747843 

-.708986 

174.00 

2.120313 

h. 536240 

8.S36240 

-8.021872 

-.745387 

-.70e209 

174. 5<J 

2.143603 

9.262962 

9.282962 

-8.769040 

-.743010 

-.707*96 

175.00 

2.167/19 

10.179643 

10.179643 

-9.666129 

-.740711 

-.706846 

175.30 

2.192910 

11.276281 

11.276261 

-10.763115 

-.738490 

-.706258 

176.00 

2.219229 

12.647763 

12.647733 

-12.134967 

-.7363*4 

-.705733 

176.30 

2.246/33 

14.412017 

14.412017 

-13.399491 

-.734273 

-.705271 

177.00 

2.2/3*65 

16.765305 

16.765305 

-16.253030 

-.732277 

-.70*870 

177.50 

2.305349 

20.061066 

20,061066 

-19.549004 

-.730354 

-.704531 

178.00 

2.33699/ 

25.006139 

23.006139 

-24.494250 

-.728503 

-.704254 

178.30 

2,369907 

33.249813 

33.249813 

-32.738060 

-.726725 

-.70*039 

179. OC 

2.404361 

49.739961 

49.739961 

-49.228305 

-.725017 

-.70388S 

179.50 

2.440451 

99.215940 

99.215940 

-98.704341 

-.723379 

-.703793 

160.00 
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TABLE  A- 14.  DIFFRACTION  COEFFICIENTS 
(a  -  15  deg,  n  -  3/2  +  a/n,  -  -0.713422) 


l 

h. 

5*. 

®± 

h. 

h. 

■9 

0.00 

.50 

-.  74017-. 

-.744116 

-.744116 

-90.825063 

99.30*064 

3.525*12 

1.00 

-.730312 

-.746199 

-.746199 

-49.296633 

49.775687 

3.42B882 

1.50 

-.736523 

-.746357 

-.740)57 

-32.700046 

33.267986 

3.338*37 

2.00 

-.734*05 

-.750592 

-.750592 

-24.536200 

2S. 015470 

3.253542 

2. SO 

-.733157 

-.752905 

-.752905 

-19.585619 

20.065037 

3.173726 

3.00 

-.731560 

-.755295 

-.755275 

-16.286040 

16.765657 

3,098567 

3.50 

-.730072 

-.757766 

-.  75  7  766 

-13.929909 

14.4097** 

3.027693 

4.00 

-.726633 

-.760317 

-.760317 

-12.163409 

12.643505 

2.960768 

4.50 

-.727261 

-.762950 

-.762930 

-10.789997 

11.270369 

2.897492 

5.00 

-.725957 

-.76566 j 

-.7656o4 

-9.691743 

10.172*67 

2.837594 

5.50 

-.724/29 

-. 76*466 

-.76*466 

-0.793600 

9.27*690 

2.780631 

6.0" 

-.723550 

-.771352 

-.771352 

-8.045537 

8.527028 

2.726983 

6.50 

-.722445 

-.774325 

‘.774325 

-7.412917 

7. *9*8*6 

2.6758*8 

7.00 

-.721406 

-.777366 

-.777306 

-6.870999 

7.35)401 

2.6272*6 

7.50 

-./2U432 

-.700537 

-.700537 

-6.401641 

6.88*552 

2.581011 

9.00 

-.719522 

-.7*3779 

-.703779 

-5.991236 

6.474691 

2.536992 

A. 50 

-.71*6/7 

-. 7*7  J  14 

-.787114 

-5.62937* 

6.113*1* 

2.495052 

9.00 

-,7i769b 

-.790544 

-.790544 

-5.307974 

5.792627 

2.455063 

9.50 

-.71/17« 

-.794070 

-.794070 

-5.020635 

5.5059*2 

2.416910 

10.00 

-.716524 

-.797693 

-.797693 

-4.762250 

5.24*2*7 

2.380*85 

10.50 

-.715933 

-.001416 

-.801416 

-4.528630 

5.01540* 

2.3*5692 

11.00 

-.715405 

-.005241 

-.805241 

-4.316541 

4.80*030 

2.312*39 

11. !»0 

-.714939 

-•dO'll  70 

-.009170 

-4.123036 

4.611327 

2.280643 

12.00 

-.714536 

-.013204 

-.813204 

-3.94533S 

4.43*965 

2.250226 

12.50 

-.714195 

-.817345 

-.017345 

-3.782980 

4.272987 

2.221117 

13.00 

-.713917 

-.8*159' 

-.821597 

-3.632815 

*.123737 

2.1932*9 

13.50 
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2.726983 

-.717896 

5.792627 

-8.045537 

96.50 

-5.629378 

2.6/5848 

2.675848 

-.716677 

6.113414 

-7.412917 

97.00 

-5.991236 

2.627246 

2.627246 

-.719522 

6.474691 

-6.870999 

91.50 

-4. 401541 

2.561011 

2,501011 

-.720432 

6.804552 

-6.401641 

V8.00 

-6.8/0999 

2.53i>992 

2.536992 

-.721406 

7.353401 

-5.991236 

9R.50 

-7.412917 

2.493052 

2.495052 

“•722445 

7.894846 

-5.629378 

99.00 

-8.045637 

2.455063 

2.455063 

-.723550 

8.52/028 

-5.307974 

99.50 

-8.793600 

2.416910 

2.4.6910 

-.724729 

9.274690 

-5,020635 

100.00 

-9. 691/43 

2.360485 

2.380485 

-.725957 

10.172467 

-4.762250 

100.50 

—10./ 69997 

2.345692 

2.345692 

-.727261 

11.270389 

•4.528680 

101.00 

-12.103409 

2.312439 

2.312439 

-.728633 

12,643505 

-4.316541 

101.50 

-13*929909 

2.260643 

2.280643 

-.730072 

14.409744 

-4.123036 

102.00 

-16.256048 

2.250226 

2.250226 

-.731580 

16.765657 

-3.945835 

102.50 

-19.565ol9 

2.22111/ 

2.221117 

-.'3315/ 

20.065037 

-3,782980 

103.00 

-24.536208 

2.193249 

2.193249 

-.734805 

25.015470 

-3.632815 

103.50 

-32.768646 

2.166561 

2.166561 

-.736523 

33.26/986 

-3.493928 

104.00 

-49. *-(,1', 33 

2.140995 

2,140995 

-.738312 

49.775687 

-3.365112 

104.50 

-98.828063 

2.116498 

2.116498 

-.740174 

99.304064 

-3.245322 

105.00 

105.50 

99.3  14064 

2.0/0517 

2.070517 

-.744116 

-98.825063 

-3.029327 

106.00 

4V.//5o67 

2.046943 

2.948943 

-.746199 

-49.296633 

-2.931646 

106. So 

33,25/986 

2.028256 

2.028258 

-.748357 

•32.788846 

-2.840008 

107.00 

25. ’154/0 

2.00»425 

2.008425 

-.750592 

•24.536208 

-2.753880 

107.50 

20, 065037 

1.939,09 

1.989409 

-.752905 

-19.585619 

-2.672789 

108.00 

16. /65057 

1.9/117/ 

l.V/Jl'// 

-.755295 

-16.286048 

-2.596314 

10H.50 

14.409/44 

1,95369/ 

1,953697 

-.757766 

-13.929909 

-2.524080 

109.00 

12.04 3jO> 

1. 93o94l 

1.9J6941 

•• 76031 / 

-12.163409 

-2.455754 

109.50 

11.2/9389 

1.920381 

1.920381 

-.762950 

-10.789997 

-2.391032 

110.00 

16.1/240/ 

1.935493 

1 .905493 

-.765666 

-9.691743 

-2.329646 

1 10.50 

9.2/4690 

1.940/51 

1.990/51 

-.768466 

-8.793600 

-2.271350 

111.00 

6.52/J29 

1.8/6634 

1.9/6634 

-.771  152 

•8.045537 

-2.215923 
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a. 

5s. 

k 

!± 

*6. 

2a. 

h. 

111.50 

7.894946 

1.863120 

1.863120 

-.774325 

-7 

.412917 

-2.163165 

112.00 

7.353401 

1.850184 

1.850189 

-.777386 

-6 

.870999 

-2.112894 

112.50 

6.884552 

1.837824 

1.837824 

-.780537 

-6 

.401641 

-2.064943 

113.00 

6.474o9l 

1.826005 

1.826005 

-.783779 

-5 

.991236 

-2.019162 

113.50 

6.113414 

1.814718 

1.814718 

-.787114 

-5 

.629378 

-1.975411 

114.00 

5.792627 

1.803946 

1.803946 

-.740544 

-5 

.307974 

-1.933563 

114. SO 

6.505942 

1.793675 

1 • 793675 

-.794070 

-5 

.020635 

-1.893501 

115.00 

5.248247 

1.783890 

1.783890 

-.797693 

-4 

.762250 

-1.855119 

115.50 

5.015404 

1.774580 

1.774580 

-.801416 

-4 

.528680 

-1.818317 

116.00 

4.804030 

1.765733 

1.765733 

-.B0S241 

-4 

.31b541 

-1.783004 

116.50 

4.611327 

1.757336 

1.757336 

-.809170 

-4 

•123036 

-1.749096 

117.00 

4.4J4965 

1.749380 

1.749380 

-.813204 

-3 

.945835 

-1.716514 

117.50 

4.272987 

1.741854 

1,741854 

-.817345 

-3 

.782980 

-1.685187 

118.00 

4.123/37 

1 .  734  7 49 

1.734749 

-.821597 

-3 

.632815 

-1.655046 

118.50 

3.985d05 

1.72805’ 

1.728057 

-.825960 

-3 

.493928 

-1.626029 

119.00 

3.857931 

1.721770 

1,721770 

-.830438 

-3 

.365112 

-1,598079 

119.50 

3.739224 

1.715879 

1.715879 

-.835032 

-3 

.245322 

-1.571140 

120.00 

3.628029 

1.710374 

1.710379 

-.839746 

-3 

.133656 

-1.545163 

120.50 

3.525412 

1.705262 

1.705262 

-.044582 

-3 

.029327 

-1.520100 

121.00 

3.428882 

1.700522 

1.700522 

-.849542 

-2 

.9316*6 

-1,495906 

121.50 

3.338437 

1.696155 

1.696155 

-.854630 

-2 

.R40008 

-1.472541 

122.00 

3.253542 

1.692155 

1.692155 

-.859849 

-2 

.753880 

-1.449965 

122.50 

3.1 7j 726 

1  .088518 

1.688518 

-.865200 

-z 

.672789 

-1.42R143 

123.00 

3.048567 

1.685239 

1.685239 

-.870688 

-2 

.596314 

-1.407039 

123.50 

3.027693 

1.682316 

1.682316 

-.876316 

-2 

.524080 

-1.386622 

124.00 

2.960/68 

1.679743 

1.679743 

-.882087 

-2 

.455754 

-1.366862 

124.50 

2. 6-7  7492 

1.677520 

1.677520 

-.888004 

-2 

•391032 

-1.347730 

125.00 

2.837594 

1.675642 

1.675642 

-.894072 

-2 

.329646 

-1.329199 

125.50 

2.780831 

1.074109 

1.674109 

-.900294 

-2 

.271350 

-1.311244 

126.00 

2.726983 

1.672918 

1.672910 

-.906674 

-2 

•215923 

-1.293841 

126. Sb 

2.675948 

1.672069 

1.672069 

-.913216 

-2 

.163165 

-1.276967 

127.00 

2.627246 

1.671559 

1.671559 

-.919925 

-2 

.1128V4 

-1.260602 

127.50 

2.58101] 

1.671390 

1.671390 

-.926804 

-2 

.064943 

-1.244/24 

128.00 

2.536992 

1.671559 

1.671SS9 

-.933859 

-2 

.019162 

-1.229315 

128.50 

2.495052 

1.672069 

1.672069 

-.941093 

-i 

.9754U 

-1.214357 

129.00 

2.455063 

1.672918 

1.672918 

-.948514 

-l 

.933563 

-1.199832 

129.50 

2.416410 

1.674109 

1,674109 

-.936124 

-l 

.893501 

-1.185725 

130.00 

2.380465 

1.675642 

1.675642 

-•9b3931 

-l 

.855119 

-1.172019 

130.50 

2.345042 

1.677520 

1.677520 

-.971938 

-l 

.818317 

-1.158699 

131.00 

2.312439 

1.674/43 

1.679743 

-.900154 

-l 

.783004 

-1.145753 

131.50 

2.280043 

1.682316 

1.682316 

-.988582 

-1 

.749096 

-1.133167 

132.00 

2.250226 

1.685239 

1.685239 

-.997231 

-l 

.716514 

-1.12092/ 

132.50 

2.221117 

1.633518 

1.688513 

-1.006106 

-l 

,685187 

-1.109022 

133.00 

2.193249 

1.692135 

1.692155 

-1.015215 

-l 

.655046 

-1.097440 

133.50 

2.100561 

1.696155 

1.696135 

-1.024565 

-i 

.626029 

-1.086171 

134.00 

2.140445 

1.700522 

1.700522 

-1.034163 

-l 

.598079 

-1.075204 

134.50 

2.  1  lo448 

1.705262 

1.705262 

-1 .044017 

-l 

•571140 

-1.064529 

135.00 

2.093021 

1.7 l C379 

1.710374 

-1.05*13 7 

-l 

.545163 

-1.054137 

135.50 

2.0/0517 

1.713879 

1.7J5879 

-1.084529 

-l 

.520100 

-1.044017 

136.00 

2.046443 

1.721770 

1.721770 

-1.075204 

-l 

.495906 

-1.034163 

136.50 

2.028268 

1.726057 

1.728057 

-1.086171 

-l 

.472541 

-1.024565 

137.00 

2.008 ‘*25 

1,714744 

1.7347-.9 

-1.097440 

-i 

.449965 

-1.015215 

137.50 

1  .48V%39 

1. 74l«54 

l.74-(S34 

-1.109022 

-i 

•428143 

-1.006106 

138.00 

1.9711/7 

1.7-.9J8Q 

1.749380 

•1 . 12?92  7 

-i 

.407039 

-.997231 

130.50 

1.453647 

1.757336 

1.75/336 

-1.133167 

-i 

•386622 

-.980582 

139.00 

1.  430441 

1.76S733 

l.  765  733 

-1.145753 

-i 

.36686? 

-.980154 
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9 

h. 

h. 

h. 

h. 

h. 

Sz. 

139.5m) 

1 .920051 

1.7/4580 

1.774580 

-1.158699 

-1.347730 

-.971938 

140.00 

1 . 903*93 

1.763890 

1.763890 

-1.172019 

-1.329199 

-.963931 

140.50 

1.890751 

1.793675 

1.793675 

-1.185725 

-1.311244 

-.956124 

141.00 

1.870634 

1.H03946 

1.803946 

-1.199832 

-1.293841 

-.94851* 

141,50 

1 .803120 

1.314718 

1.814718 

-1.214357 

-1.276967 

-.941093 

142.00 

1,650189 

1.676005 

1.826005 

-1.229315 

-1.260602 

-.933859 

142.50 

1.83/624 

1.6J/824 

1.837824 

-1.24*724 

-1.244724 

-.92680* 

143.00 

1.820005 

1 .850189 

1.850189 

-1.260602 

-1.229315 

-.919925 

143.50 

1.814/18 

1,363120 

1.863120 

-1.276967 

-1.214357 

-.913216 

144.00 

1.603946 

1.8/6634 

1.876634 

-1.293841 

-1.199832 

-.90667* 

144. So 

1.7930/5 

1.890/51 

1.890751 

-1.311244 

-1.185725 

-.90029* 

145.00 

1.  7  63890 

1.905493 

1.905493 

-1.329199 

-1.172019 

-.894072 

145. SO 

1 , / /*36 0 

1.920881 

1.920881 

-1.347730 

-1.158699 

-.88800* 

146.00 

1.765/33 

1.936941 

1.936941 

-1.366862 

-1.145753 

-.882087 

146.50 

1. 75/336 

1.95369/ 

1.953697 

-1.386622 

-1.133167 

-.876316 

147.00 

1,7  49380 

1.97117/ 

1.971177 

-1.407039 

-1.120927 

-.870688 

147.50 

1. 741854 

1.939409 

1.989409 

-1.428143 

-1.109022 

-.865200 

145.00 

1.734/49 

2.008425 

2.008425 

-1.449965 

-1.097440 

-.859849 

14H.S0 

1.723057 

2.028258 

2.028258 

-1.472541 

-1.036171 

-.854630 

149.00 

1.7217/0 

2.048943 

2.048943 

-1.495906 

-1.075204 

-.849542 

149.50 

1.7153/9 

2.0/0517 

2.070517 

-1.520100 

-1.064529 

-.844582 

150.00 

1.7103/9 

2.093021 

2.093021 

-1.545163 

-1.054137 

-.839746 

150.50 

1  .705202 

2.1 16*98 

2.116498 

-1.571140 

-1.044017 

-.835032 

151,00 

1.700522 

2.140995 

2.140995 

-1.598Q79 

-1.034163 

-.B30438 

151.50 

1.690155 

2.166561 

2.166561 

-1.626029 

-1.024565 

-.825960 

152.00 

1.692155 

2.193249 

2k  193249 

-1.655046 

-1.016215 

-.821597 

152.50 

1.668518 

2.221117 

2.221117 

-1.685187 

-1.006106 

-.8173*5 

153.00 

1.635239 

2.250226 

2.250226 

-1.716514 

-.997231 

-.81320* 

153.50 

1.662316 

2.230643 

2.280643 

-1.749096 

-.988582 

-.80°170 

154.00 

1.6/9/43 

2.312439 

2.312439 

-1.763004 

-.980154 

-.8052*1 

1S4.50 

1.67/520 

2.345692 

2.345692 

-1.018317 

-.971938 

-.801*16 

155.00 

1.675o42 

2.330485 

2.380465 

-1.855119 

-.963931 

-.797693 

155.50 

1,6/4109 

2.416910 

2.416910 

-1.893501 

-.956124 

-.794070 

156.00 

1 .6/2918 

2.455063 

2.455063 

-1.933563 

-.946514 

-.79054* 

156.50 

1.6/2069 

2.495052 

2.495052 

-1.975411 

-.941093 

-.78711* 

15  f . 00 

1.671559 

2.536992 

2.536992 

-2.019162 

-.933859 

-.783/79 

157.50 

1.6/1390 

2.531011 

2.581011 

-2.064943 

-.926804 

-.78053/ 

151.00 

1.6/1559 

2.62/246 

2.6272*6 

-2.112894 

-.919925 

-.77738b 

155.50 

1.6/2069 

2.6/5848 

2.6758*8 

-2.163165 

-.913216 

-.77*325 

159.00 

1.672910 

2.726983 

2.726983 

-2.215923 

-.906674 

-.771352 

1S9.50 

1 .6/4109 

2.7808J1 

2.780831 

-2.271350 

-.900294 

-.768466 

160.00 

1.6/5042 

2,83/594 

2.837594 

-2.329646 

-.894072 

-,76566b 

160.50 

1.6/7520 

2.89/492 

2.897492 

-2.391032 

-.888004 

-.762950 

161.00 

1.679/43 

2.960766 

2.960766 

-2.455754 

-.802087 

-.760317 

161.50 

1,862316 

3,02/693 

3.027693 

-2.524080 

-.876316 

-.757766 

162.00 

1 .665239 

3.09656/ 

3.098567 

-2.596314 

-.870688 

-.755295 

162.50 

1.66(1518 

3.173/26 

3.173726 

-2.672789 

-.865200 

-.752905 

163.00 

1.6/2155 

3.253542 

3.253542 

-2.753880 

-.859849 

-.750592 

163.50 

1 .690155 

3.33843/ 

3.336437 

-2.840006 

-.854630 

-.748357 

164.00 

1.700822 

3.428882 

3.42H862 

-2.931646 

-.849542 

-.746199 

164.50 

1.705262 

3.525412 

3.525412 

-3.02932/ 

-.844582 

-.7**116 

165.00 

1.7103/9 

3,626629 

3.626629 

-3.1335S6 

-.8397*6 

-.742108 

163.50 

1 .7158/9 

3./19224 

3.739224 

-3. 245:. 

-.835032 

-.74017* 

166.00 

1./21//0 

3.85/981 

3.85/931 

-J.365U2 

-.830*38 

-.738312 

166.50 

1.72803/ 

3.985305 

3.981805 

-3. 4939;? 

-.825960 

-.736523 

167.00 

1,7  J-v  /  *9 

4.12373/ 

*.123737 

-3.632816 

-.821597 

-.734805 
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£ 

5s. 

5a. 

h. 

h. 

h. 

167.50 

1.741854 

4.272987 

4.272987 

-3.782980 

-.817345 

-.733157 

168.00 

1.749J80 

4.434965 

4.434965 

-3*945835 

-.813204 

-.731580 

169.50 

1.787336 

4.611327 

4.611327 

-4.123036 

-.809170 

-.730072 

169.00 

1.765/33 

4.804030 

4.804030 

-4.316541 

-.805241 

-.728633 

169.50 

1.774580 

5.015404 

5.015404 

-4.528680 

-.801416 

-.727261 

170.00 

1.783690 

5.248247 

5.248247 

-4.762250 

-.797693 

-.725957 

170.50 

1.7938/5 

5.505942 

5.505942 

-5.020635 

-.794070 

-.724720 

171.00 

1.803946 

5.792627 

5.792627 

-5.307974 

-.790544 

-.723550 

171.50 

1.814/18 

6.113414 

6.113414 

-5.629378 

-.787114 

-.722445 

172.00 

1.626005 

6.474691 

6,474691 

-5.991236 

-.783779 

-.721406 

172.50 

1.83/624 

6.884552 

6.884552 

-6.401641 

-.780537 

-.720432 

173.00 

1.850169 

7.353401 

7.353401 

-6.870999 

-.777386 

-.719522 

173.50 

1.663120 

7.894846 

7.894846 

-7.412917 

-.774325 

-.718677 

174.00 

1 .3 /6o34 

8.52/028 

8.527028 

-8.045537 

-.771352 

-.717896 

174.50 

1.890/51 

9.274690 

9,274690 

-8. 793600 

-.768466 

-.717178 

175.00 

1.905493 

10.172467 

10.172467 

-9.691743 

-.765666 

-.716524 

175.50 

1.920681 

11.270389 

11.270389 

-10.789997’ 

-.762950 

-.715933 

176.00 

1.936941 

12.843505 

12,643505 

-12.163409 

-.760317 

-.715405 

178.50 

1.953oV7 

14. 40*744 

14.409744 

-13.929909 

-.757766 

-.714939 

177.00 

1.971177 

16.753657 

16.765657 

-16.286046 

-.755295 

-.714536 

177.50 

1.939*09 

20.065037 

2Q.O6S037 

-19.585619 

-.752905 

-.714195 

178.00 

2. 008*25 

25.015470 

23,015470 

-24.536208 

-.750592 

-.713917 

178.50 

2.026259 

33.267986 

33.267986 

-32.788846 

-.748357 

-.713700 

179.00 

2.048943 

49.775687 

49.7/5687 

-49,296633 

-.746199 

-.713545 

179.50 

180.00 

2.070517 

99.304064 

99,304064 

-93.825063 

-.744116 

-.713453 

BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


A-120 


A, 7  References 


1.  Fettis,  H.  E,,  and  Casl,  J.  C.,  Tables  of  Elliptic  Integrals  of  the  First. 
Second,  and  Third  Kind.  ARL  64-232,  Aerospace  Research  laboratories,  USAF, 
Wright-Patterson  AFB,  Ohio,  Unclassified. 

2.  Abramowitz,  M,,  and  Stegun,  I.  A.,  Handbook  of  Mathematical  Functions  With 
Formulas.  Graphs,  and  Mathematical  Tables.  National  Bureau  of  Standards  Applied 
Mathematics  Series-55,  U.S.  Government  Printing  Office  (1964). 

3.  Jahnkes,  E.,  and  Emde,  F.,  Tables  of  Functions.  Fourth  Edition,  Dover  Publica¬ 
tions,  New  York  (1945). 


BATTELLE  MEMORIAL  INSTITUTE  -  COLUMBUS  LABORATORIES 


